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A shield against aggression 


Canberra — first to fly the Atlantic twice in one day. 


» RAAT 


designed and built in Britain 


Canberra — chosen for the R.A.I , U.S.A, 


Canberra 


This aircraft is also in production in Australia and the 


United States. It has already broken many records flying 


between Britain, the U.S.A., Africa and Australia 


The Canberra is powered by Rolls Rovce 


{von engines 
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Sold Air Units 


are installed in the air conditioning systems of pres- 
surized aircraft to cool the ventilating air supplied 
to the cabins. Using the ventilating air as the workin 
medium, these units are simple in operation an 
require little maintenance. Godfrey Cold Air Units 
are installed in the Comet, Viscount, Hermes, and 
many military aircraft. 


Air Conditioning Trolleys 2 


The Godfrey Type R 2000 has been supplied to 
B.O.A.C for heating, cooling, deodorizing and 
pressure testing aircraft on the ground. This trolley 
can provide 300,000 BTU hr (minimum) for heating ; 
a temperature drop of up to 90 deg F for cooling; 
and 1250 cfm of air at 12 psi for pressure testing. 


ite. Cabin Superchargers 

for pressurizing and ventilating aircraft cabins. Single 
stage and two stage models are in production 
—all operating on the Roots principle. Simplicity, 
reliability and economy in operation are the out- 
standing features of these superchargers. As an 
example, the Type 15 supplied for the B.O.A.C. 
Argonaut has an overhaul life of 2400 hours, 
approved by the A.R.B. 


Pressure Testing Trolleys a? 


We are specialists in the design of pressure cabin 
testing trolleys. The Mk. Ic illustrated employs an 
air cooled twin petrol engine driving a Godfrey 
Roots type blower. This trolley, designed for 
pressure testing medium size aircraft. cabins, is 
robust, reliable and simple in operation. ———- 
performance : 70 cfm of air at pressures up to 10 psi. 
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To India and the Far East... 


—_ 
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The first Empire air route pioneered by Imperial 
Airways a predecessor of B.O.A.C, was 
between Egypt and India. 

Service on the Cairo to Basra sector began 
in January, 1927, with de Havilland 3-engined 
Hercules’ passenger and freight airliners. In 
March, 1929, the first regular through service left 
London for Karachi, cutting travel time to one 
week compared with three by ship. Gradually 
the route was extended. By 1933 it had reached 
Singapore. 

Further developments began in October, 1935, 
with experimental flights linking Hong Kong 
with the main U.K./Australia trunk route via 
Penang, Saigon and Hue. From December, 1937, 
the Hong Kong “ branch " connected with the 
trunk route at Bangkok instead of Penang, and 
the service flew to Hong Kong via Hanoi and 
Port Bayard. This saved 1,000 miles and reduced 
the scheduled time from London to Hong Kong 
to 84 days. 

In 1937 Imperial Airways introduced “C” 
Class 4-engined flying boats on the Common 
wealth routes. By October they were flying from 
the United Kingdom to Karachi on a schedule 
which almost halved the 1929 time of 7} days. 
By July of the following year flying boats were 
spanning the entire route from the United 
Kingdom to the Far East. 

Shortly after the outbreak of war Imperial 
Airways and British Airways were amalgamated 
to form the British Overseas Airways Corpora 


tion. B.O.A.C. maintained vital air communica 


tions, with unarmed aircraft, in many theatres of 

operation. With the Japanese invasion of Malaya 

and Burma, Calcutta became the Eastern terminal 
of British air services. 

In 1946 the routes to Singapore and Hong Kong 
were re-opened with flying boats ; two years later 
the service was extended to Japan for the first 
time. The first British commercial air service from 
the United Kingdom to Ceylon was opened by 
B.O.A.C, in 1947. The following year the 
Corporation introduced another new service across 
the Indian Ocean, linking Ceylon with Singapore, 

The progressive withdrawal of flying boats from 
the Far Eastern and Australian routes, and their 
replacement by modern landplanes, enabled 
B.O.A.C, to introduce faster and more frequent 
flights on these routes. Argonaut airliners were put 
in service on the Hong Kong and Japan routes in 
August, 1949, and subsequently to the Middle East, 
Pakistan, India, Ceylon and Malaya. In addition to 
passenger services, B.O.A.C. operates York 
freighter aircraft between London and Singapore. 

When Comet jetliners are introduced on the route 
between London and Singapore shortly, the journey 
time for the 7,700-mile flight will probably be 
reduced to about 30 hours. This service will operate 
through Pakistan, India, Burma or Siar. 

Lookmg back over this quarter of a century of 
solid achievement in the operation of air services 
to the East, B.O.A.C. and its predecessors can feel 
justly proud. We now look forward with confidence 
to a future in which yet faster and even more 


comfortable air services will be provided. 


B.0.A.C. TAKES GOOD CARE OF YOU TO ALL SIX CONTINENTS 
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The latest addition to the fleet of aircraft 
in service with the B.E.A., the handsome 
Ambassador is now in regular operational 
use 

Its two Bristol Centaurus engines are 
fitted with Hobson B.C.15 Injection Car- 
buretters—one more indication of the 
wide esteem in which Hobson equipment 
s held by aircraft and engine designers 


throughout the industry 


Hobson 





INJECTION CARBURETTERS 


for maximum reliability and fuel economy 


Lt+aeiTreo . FORDHOUSES ° WOLVERHAMPTON 


Licensees in U.S.A. & Canada. Simmonds Aerocessories, incorporated 
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The Sealand Amphibian f. 


\ 


in service in Norway,\\\\ Egypt, Jugo-Slavia, Pakistan 





Belfast. London Office: 17 Grosvenor Street, Wl 
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OUT-OF-THE-ORDINARY 
APPLICATION 
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== a 
REYNOLDS 
a 


Experts in 





tubular 


A one-off anti-icing test rig ° 
made for Armstrong Siddeley aircraft 


Motors Ltd., for use on their 


Avro Lancaster flying test bed assemblies 


@ REYNOLDS TUBE CO. LTD., TYSELEY, BIRMINGHAM, 11 
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make mine a double sleeping draught Piece 


We have just spent a sleepless night trying to find superlatives that would adequately describe the New Pacitor fuel 
contents gauge. We occasionally wondered to ourselves what was the matter with the old Pacitor. Wasn't it a wonderful 
little gauge, capable of giving accurate readings unaffected by altitude, temperature or aircraft position ? It was. Then 
why the new one? Can it also be used to grind coffee when the aircraft is on the ground? Apparently not. It still 
only records the contents of each tank individually or all tanks combined on the same dial, but it does that even more 
accurately. And what is equally important, it is lighter, smaller and easier to service. Well, we didn’t find any super- 


latives but maybe these comparatives will do. 


THE New Pacitor ELECTRONIC FUEL CONTENTS GAUGE 


Baguirics 


SIMMONDS AEROCESSORIFS LTD., BYRON HOUSE, 7-8-9 ST. JAMES’S STREET, LONDON, S.W.1 


Manufacturers of NYLOC Self-Locking Nuts 


Head Office and Works: Treforest, Glamorgan Also Birmingham, Stockholm, Melbourne, Sydney and Amsterdam 
CRC 31 P 
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S51, 3 SEATS, | PILOT 


WES TLAND 
S55 &S51 


HELICOPTERS 


THE LARGEST RANGE OF HELICOPTERS 
NOW IN FULL PRODUCTION 





S55, 10 SEATS, 2 PILOTS 





If you are interested in the development of the Helicopter why not join the Helicopter 

Association of Great Britain, Londonderry House, Park Lane, London, W.1, which 

is represented in its Membership by all the principal Manufacturers, Designers, and 
Users of rotary-winged aircraft 


| 
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A Real Fighting Force 


EVER in peace-time has the fighting spirit of the R.A.F. been more apparent 
than it is today; and nowhere is it more noticeable than in Germany. The 
reasons are very clear when one is privileged (as were we ourselves on the 
recent NATO exercises) to live, fly, eat and drink with the men of the 2nd A.T.A.F. 

Though it must not be supposed that aggression would necessarily strike at their 
particular sector of NATO’s 6,000-mile frontier, these men are, nevertheless, keenly 
aware that they are in the front line; so everyone from the air marshal down is busy keep- 
ing himself at operational pitch. Live firing, intercepting, reconnoitring and quick 
changing from one base to another comprise the daily round, and practices, exercises 
and schemes are routine. 

In peace-time, of course, a man may shoot well, fly accurately and move quickly with- 
out having in himself any of that intangible amalgam of courage, comradeship and dash 
which is the very life-blood of a tactical air force at war. It is necessary, therefore, that he 
should be imbued with this spirit, which we call the fighting spirit. 

For this task the R.A.F. has the very best men—young, but senior, officers who com- 
mand respect not only by the D.S.O.s and D.F.C.s on their battledress, but by their 
strong, though widely differing, personalities. These men lead by example, and it is not 
by mere chance that they find themselves in appointments which give them full scope 
for their particular qualities and temperaments. 

As for resourcefulness, we need only pass on a small anecdote lately told to us in 
Germany : In the process of hacking out a new R.A.F. airfield from forest land many 
saplings had to be uprooted, and when a certain very famous R.A.F. group captain took 
command of the base he found them strewn around, doomed to rot. Without demur he 
turned out every able bodied man, woman and child on the station to replant them in a 
copse. So does the R.A.F. spirit flourish—as, we hope, will the copse. 


Ups and Downs 


WEEK ago we were applauding B.O.A.C.’s achievement in making a clear profit 
A for the year 1951/52, which was, on the whole, a good year for the airlines. 
The ups and downs of air transport are illustrated only too plainly by this week’s 
announcement that B.E.A. lost over {1.4m during the same period. It would be easy 
enough to chide the less successful Corporation for losing public money, but the contents 
of the 73 pages, 10 appendices and five statements which comprise its remarkably detailed 
annual report and accounts tend, on the whole, to support the view that there is no 
single, simple way to cut the losses. And it remains regrettably likely that next year’s 
report will also show a deficit, even though the introduction of low-fare services (domestic 
and international) and of the newer, more efficient aircraft may help to reduce it. 

While there is no substitute for a clear profit—and B.E.A. will continue its efforts to 
achieve one—it must be noted that there is an artificial element in the published accounts 
of many airline companies. Air France and S.A.S., for example, both received revenue 
grants last year in excess of their declared profits. Some £267,000, or one-fifth of B.E.A.’s 
deficit, found its way back to the Exchequer in the shape of fuel tax—an economic burden 
which almost halves the revenue of domestic flights. A further £653,000 was paid out 
in salary-increases to members of the B.E.A. staff, while the introduction of the Eliza- 
bethan (which arrived too late to earn much revenue) added some £125,000. 

Despite the deficit, there is a great deal of encouragement to be derived from B.E.A.’s 
operations last year, when the Corporation increased its traffic by 20 per cent and became 
the first airline outside America to carry over a million passengers. The figure was 
1,135,579, representing 80 per cent of all those who fly in British aircraft. In this con- 
nection, some of the Corporation’s less charitable critics might do worse than study this 
passage in the report : “If all persons of British nationality flying over the route networks 
served by B.E.A. flew on their own national airline . . . B.E.A.’s deficit would have been 
eliminated two years ago.” 
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THE FIRST GUIDED MISSILE 


—was a British Invention: Some 


By PROFESSOR A. M. 


I is amusing—or, if that is the wrong word, strange— 
to think that Britain originated the “flying bomb”’ in 
almost every detail. To be exact, the first flying torpedo 
was made in London by a specially chosen staff of the old 
Royal Flying Corps 
lo me it is rather inte resting to read accounts of these mar- 
vellous German weapons, to be told that much of the technique 
was known in America, or in Russia, ten years ago—and then to be 
able to turn up my own records. They show photographs, and 
reports from the Air Ministry and the Munitions Inventions 
Department, all of which explain exactly what happened in the 
First World War when these flying bombs were made for defence 
against Zeppelins or for the bombing of enemy railways and 
camps from a distance 
What is even more quaint is that nearly every foreign country in 
the world claims to have invented the guided missile. They 
naively give the date of their invention as being “round about 
1930"' so that, for once, England seems to have plenty of time to 
spare. Fourteen years, to be exact! Perhaps it was because the 
English usually tend to neglect inventions until they are imported 
from abroad (rather painfully in this case) that nothing much was 
ever done in the old days 
The fact that in 1917 the R.F.C. experimental works designed an 
electrically steered rocket on principles almost identical with those 
used in the missile which did so much damage to our shipping in 
1941 makes these revelations still more startling. Another wonder- 
ful German (?) invention! These rocket experiments were con- 
ducted under my own patents with the help of Cdr. Brock, a truly 
great man who lost his life at Zeebrugge. For that Mole attack I had 
prepared a radio-fired bomb device by which any one of a number 
of floating buoys could be selected and exploded by radio. 
But it might be as well to begin at the beginning. In 1914 1 gave 
a demonstration of the principles of television in London and, soon 
after war broke out, I was asked by the Ordnance College, Wool- 
wich, if the same invention could be used to render gun-sites 
simultaneously visible at each end of a half-mile base. I made a 
number of fairly successful experiments and then out of the blue 
came a telephone message from General Caddell of the War Office. 
We must remember that in those days the R.F.C. was part of the 
Army and the staff consisted of a few experts such as Grahame- 
White, Moore-Brabazon and others housed in some odd top rooms 
at the War Office and conducted by Army officers mainly seconded 
from the Gunners and Sappers. It was long afterwards that they 
blossomed out into an embryo Air Ministry, always referred to by 
everybody as ‘Boio House’’—after a famous quisling of that day 
General Caddell, General Pitcher and Sir David Henderson— 
who was then Director-General of Military Acronautics, not so 
many years after the War Office had told Moore-Brabazon (now 
Lord Brabazon of Tara) that flying was useless to the army—had 


Facts 


that Deserve to be Placed on Record 


LOW 


THE distinguished author of this article is, as he puts it, “roused 
to fury” whenever he hears Germany, America or any other 
foreign country credited with the invention of the piiotiess, 
radio-controlled aircraft. The original conception was entirely 
British—and Prof. Low should know, for he was responsible for 
it, not ten but 37 years ago. His recollections of the early exveri- 
ments in the days of the R.F.C. make entertaining reading. 


the idea that radio vision could be used to direct a flying bomb. 
I remember saying that I would think it over, but I stipulated, to 
the amusement of General Caddell, that I could do so happily 
only as a member of the R.F.C. Within four days I had been 
interviewed by Pelham Warner, who asked me where I had been 
to school, took not the faintest notice of my technical qualifica- 
tions, and commissioned me on the spot as a second lieutenant. 

General Caddell, an exceptionally original and unprejudiced 
man, was my “boss.’’ He asked me what | wanted, so I gave him 
a list of the type of man, the kind of machinery and the names of 
three skilled men as officers. My second in command was a Capt. 
Poole, who owned a garage; my next was Lt. Bowen, a brilliant 
engineering designer; and my radio assistant was Lt. Whitton, 
who had dropped straight from Gamage’s wireless department 
(yes, even in those days!) into the Army for this work. 

Events moved rapidly, although the military side of affairs was 
not very casy for me. Swords were worn in those days, but were 
difficult to obtain, so I got the Army and Navy Stores to straighten 
my grandfather’s old cavalry sabre into the then modern shape. 
Never draw it in haste or sheathe it without honour, etc., etc., 
was alrnost as good a motto as Per Ardua ad Astra, or even the 
famous signal Surswm Corda (“Lift up your hearts’) which was, 
I think, sent by General Brancker, who lost his life in 1930 in the 
airship R.101. 

The whole affair was regarded as so ‘“‘top secret’’ that a list of 
our full appointments had not even appeared in the Gazette. We 
were provided with a police and military guard ; Sir David Hender- 
son said to me, ““Now, Low, we must think of some thundering 
lie to conceal the fact that we have a new weapon. Let us call it 
the A.T.; people will think it is meant as an aerial target.”’ 

General Pitcher briefed me by saying that his idea was that I 
should “‘sit with my feet on the mantelpiece thinking out ideas.”” 
Unfortunately for me this did not materialize, and—in my spare 
time—TI designed a test gear for firing through the airscrew and 
made various experiments with the Pomeroy bullet, that very 
clever missile so constructed that it would explode on striking 
even the fine envelope of a Zeppelin. Some of these bullets had an 
unpleasant tendency to explode in the rifle breech, and I used to 
lean round a piece of boiler-plate before touching them off and 
hoping for the best. Pomeroy was a marvel; he made all his own 
materials with the help of his wife, working in the kitchen at home. 

After preliminary experiments on the first A.T. receiving gear 
(we had to use coherers because valves were felt to be insufficiently 


Several well-known constructors designed aircraft for the experiments: this graceful little monoplane, seen at an early stage of assembly and (right) 


completed, was a de Havilland conception 


The engine, a flat twin designed by Granville Bradshaw, developed about 35 h.p. The chordwise lines 
under the wing ore not ribs, but aerial wires; others are on the side of the fuselage. Interference from the ignition system was a difficulty. 

















(Left) With uniforms including the famous R.F.C. jocket usually known by one or other of two expressive names—a group at the Feltham “mystery 
factory where the pilotiess aircraft were developed. The author is seated in the centre of the group. in the right-hand photograph, the late 
Capt. Poole is seen at the transmitter, with his hand on the control keys. This equipment was duplicated, as a precaution against failure 


developed at that time) we were moved to Brooklands and housed 
in a special shed next to the old Bluebird Café on the Aerodrome 
From there we went to a fairly well constructed works at Feltham, 
where we arrived with such ancient machinery that most nights 
were spent in frantic repairs. But we had about forty well-trained 
men and were able to continue the experiments by transmitting to 
and from balloons and ancient aircraft flying at Hounslow. 

On one occasion, I recollect, we had difficulty in getting back to 
the flying ground and as we hung in the wind at our maximum 
speed of about 90 m.p.h. I was able to watch the ambulance coming 
from its shed in readiness for our landing. Actually we alighted 
safely, but I found it extraordinarily difficult to concentrate upon 
my apparatus and forget to wind in a long trailing-aerial, which 
gaily tore down most of the telephone wires in the neighbourhood. 
I can still see painted on the roof of a little chapel near the aero- 
drome the ominous words—‘“‘Prepare to meet thy God’’! Those 
were very experimental days. Before practising night landings 
pilots used to tip the stoker at a local factory to make plenty of 
flame. 

In 1916 or thereabouts, technical departments were very 
military. One famous Sapper general came to inspect our works 
and I recollect his touching the cylinders of an engine with his 
cane and remarking—‘““The sparking plugs I suppose, my boy?’’ 
General Brancker came to see us with his usual bustling and kindly 
efficiency and I asked him (meaning it quite politely and wanting 
to know into how much detail I should enter), “Do you know 
much about these things, sir?’’ Fastening his famous eye-glass 
firmly, he glared at me and replied, ““What the hell do you think I 
came here for if I don’t ?”” After a pause he added, with a charming 
smile, “‘As a matter of fact, I don’t know a damn thing.”’ 

Our apparatus was rather crude and we had nothing upon which 
to base it. We made clocks which were so delicate that the seconds- 
hand could operate a switch on ruby rollers; we made signalling 
machines for the Admiralty which no one could read without the 
proper key; and all the time we were developing our real job, the 
radio-controlled torpedo which would be fitted with an electrical 


cope. ; 

The principle of the radio part of the missile was that of a time- 
switch working in fractions of a second and so constructed that 
unless the enemy knew the exact time taken for each signal—up- 


down, left-right, half speed to the engine, and explode—they could 
not interfere; and, what is more, the exact time of transmission of 
these signals was also keyed by a letter-lock number system after- 
wards applied to some of the radio-operated mines round the coast 
Modern technicians must remember that in those days accurate 
radio-tuning was virtually impossible. The design was, of course 
in no way similar to the dirigible toy using a rotary switch, which 
the enemy could have controlled as well as ourselves 

Some time after these original tests we built a tuned system 
which was applied to the control of wireless-operated motor patrol 
boats; all these inventions were long before the days of the peo 
Bee target aircraft and the radio-controiled battleship experiments 
by the Admiralty. The Naval department is prominent in my mind 
for, having received two “mentions,”’ I was transferred to the 
R.N.V.R. as a lieutenant-commander, only two days later to be 
ayain transferred, this time to the newly formed R.A.F. 

Our works often had queer things sent to us for test, including 
“land torpedoes,”’ but nothing deflicted our main aim. We spent 
months trying to avoid radio interference from our first engine, an 
old rotary of the Gnome type. Then we substituted a horizontal 
two-stroke and finally a beautiful opposed engine made by that 
outstanding designer Granville Bradshaw. The fuselage was a 
matter of grave consideration, fer we wanted stability without a 
gyro if possible. Machines were made by the Royal Aircraft 
Factory, by Sopwiths (with the help of Hawker) and finally by 
de Havillands, who produced a beautiful littl monoplane 

At long last we achieved a semblance of reliability and, after 
immense preparations a cavalcade set forth for Upavon. We had 
first taken the rotary-engined monoplane but now had the latest 
result of what was known as the R.F.C. Experimental Works. 
The control was housed in a lorry and from this lorry extended two 
long launching rails with a multiplying gear driven by an air cylin- 
der and a compressor operated from the engine of the lorry itself 
Notice that we even had compressed-air launching, quite fifteen 
years before the introduction of the method was claimed by the 
American Navy. Upavon in those days was far from comfortable 
People used to land there in slight fog thinking they were in 
France, and in the collection of sticks and wires then known as 
“military aircraft’’ such adventures were not very plicasant 

On the morning of the trial there was the inevitable humorous 


The machines built for the experiments were of varied types; some were completed, and others were abandoned for one reason or another The 
aerial wires are clearly visible on the fuselage and wings on the monoplane on the left. In the right-hand view is a Sopwith-designed biplane; the 
wing-tip damage was not sustained in flight, for the aircraft was never completed in this form. Note the four-wheel, tail-up undercorrioge 
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beginning. Upavon was a training school for the R.F.C., while the 
R.N.A.S. were at Netheravon across the valley. Round and round 
our aerodrome was fiying a learner on his first solo, and upon a 
signal being given to him to land he made a reasonable approach 
but cut im again at the last moment for another try. This went on 
for half an hour; every time the pupil switched on before the 
landing and made another circuit, Flares were shot into the air, 
flags were waved; all to no effect until at last someone (I think it 
was General Caddell) said, “We'll have to shoot the —-— down !” 

When the learner had finally made up his mind, that part of the 
Plain was cleared by mounted police and I solemnly walked across 
to the lorry, accompanied by a glittering staff of brass-hats from 
Belgium, France and Italy, with a positive covey of our own 
generals. With me was Major (not then Sir Henry) Segrave, who 
had been lent to us by the War Office to direct the actual flying. 
I was only a miserable Observer, with one wing 

Segrave, a very charming personality, was keen on ex ments. 
He always used to say that he was the world’s worst pilot, having 
crashed so many machines while ferrying them from England to 
France. One of my carliest recollections of him was his asking 
me how he could get hold of a car in order to try his hand at motor 
racing ! 

General Caddell gave me the all-clear. 1 was sitting at the row 
of controls, with my fingers ready to play a kind of miniature 
piano, My flight-sergeant had his hand on the launching lever 
and, with a prayer, we let go. The first machine had engine failure 
on the runway and flopped ungracefully into the mud. Major 
Gordon Bell, afterwards known as the “Mad Major” by reason 
of his many crashes, remarked all too loudly, “I could throw my 
bloody umbrella farther than that!” Bell was a famous figure. He 
used to “loop” trembling observers within a few inches of the 
tarmac, once flew under the bridge at Brooklands, and on another 
occasion, after saying he could land in a hangar, only flew into one 
and out the other side—through the wall. On his most successful 
escapade he landed in a tree, under fire at St. Omer. The com- 
manding officer was not far away and when he shouted, “What 
do you think you are doing ?”’ Bell replied, with his quaint stam- 
mer, “I always |-l-l-land like that, sir’’ He was reduced in rank 
for what must have been quite the third time. No one could stifle 
his spirit and courage for long. A lovable and honourable man, 
he was killed a year or so afterwards 

Our next trial was better, for the machine took off, flew under 
control for a short time until, after a loop, the engine failed. 
Sitting innocently at the controls inside the lorry, I saw nothing 
of chis but, hearing a shout, looked back—to see a large concourse 
of brass-hats running for their lives. This mystified me for an 
instant until, with an appalling crash, the A.T. landed about three 
yards from where I was sitting and buried most of our beautiful 
work in the ground, But it had flown and it had worked. 

We used to test the bomb part with a petrol flare (no atomic 
warheads in those days!) and I still have a report from Sir Henry 
Norman, who was head of M.I.D., in which he stated that the 
problem of controlled flight without crew had been solved up to 
the limits of vision. What happened after vision was just as good 
but this was considered to be nobody's business, for we had 
arranged for a kind of parent aircraft to fly with it as a controller 
when necessary, Or should one say wind and gyro permitting ? 

During the early part of the experiment and after these tests, 
when various improvements were being considered, we were given 
what might be called odd jobs. I was sent to Paris to see a man 
who said he could raise iron girders in the air by means of a pocket 


This aircraft, seen behind the transmitting equipment, was the very first 

of the series. it had a tubular metal fuselage, utilized the lower wings of 

a Sopwith Pup, and was powered with an engine of about 60 h.p. 
built by the Royal Aircraft Factory. 


battery; and such was the state of technical knowledge in most 
high places at the time that I believe this claim was almost taken 
on trust. I was shown these and other experiments by Comman- 
datore Binetti, the then Naval Attaché in Rome, an enthusiast who 
was devoting his life and efforts to serving the Allies. 

The most surprising lesson learnt from our guided-missile 
achievement was that invention needs far more than success to 
make it successful In other words, it takes time for “desirability” 
to sink into peopie’s minds—especially official minds. It was in 
this, perhaps, that the M.I.D. showed its mettle, for both Major 
Colley and Sir Henry Norman did all they could to cause the 
weapon to be developed and used. Sir Henry Norman was par- 
ticularly original and keen. Some time afterwards, with myself and 
Segrave, he started a company to manufacture scooters, and I 
still think of him entering the courtyard of the House of Commons 
on one of these little vehicles. 

During the second world war I was again in the Army. I pro- 
duced various oddities, such as a machine for releasing pigeons, 
which often died when parachuted into occupied territory, where 
they might lie for weeks before being discovered. My gadget 
released them automatically after two days. I produced a few odd 
explosives—one of them very odd, for it nearly blew up my 
colonel. There was also a wireless pack for Commandos, an oil- 
firing water bomb, an anti-tank torpedo, a sticky-bomb cover, a 
few sabotage devices and a secret signaller. In 1918 I had played 
with gas turbines, infra-red photography, oscillograph engine- 
indicators and (very suggestive, this) magnetically assisted radio 
valves; but nothing has ever equalled the thrill of the first guided 
missile. 

For reward, I have some original documents, plenty of photo- 
graphs and the old secret patents long released. It seems very, 
very long ago that I appeared before the old Committee of Awards, 
somewhere about 1919. I was thanked very carefully but told 
that, as an experimental officer first class, R.F.C., I was “only 
doing my duty,” whereas if I had been (it was added) in the 
A.S.C. I would have been eligible for award. This was like 
water on a duck’s back at the time, but what still rouses me to 
fury is to hear and read so often that the first guided missiles were 
German, American, Russian, Czechoslovakian, Italian or French. 
I think perhans I have mentioned it before . . . but I would like 
to repeat it. They were British. 


TWO MORE CANBERRA RECORDS 


AST week saw two new record long-distance flights set up to 
the credit of Canberras. On Thursday, September 25th, the 
first machine took off from Binbrook for Malta with A.V-M. 
D. M. Boyle, C.B., C.B.E., A.F.C., A.O.C. No. 1 Group, Bomber 
Command, at the controls. His navigators were F/O. R. B. 
Brownlow (his P.A.) and Set. T. Cramp. The outward flight took 
exactly 3 hr, Luga being reached at 1200 hr B.S.T. By 1410 the 
aircraft was airborne again on the return flight to Binbrook, which 
was completed at 1715 B.S.T, The journey of 2.914 miles was 
made at an average soced of 485 m_p.h., the total flying time being 
6 hr § min. It may be recalled, by comparison, that in November 
last year, two Sea Furies flew to Malta from Lee-on-Solent in 
3 br tt min, averacing 414 m_p.h., the flight being some 135 miles 
shorter than that from Binbrook, Lincs. 

On September 28th, a Canberra B.2, (bearing No. 12 Sqn. crest) 
flown by W’/C. H. P. Connolly, D.F.C. and Bar, A.F.M. (0.C. 
Flying at Binbrook), and navigated by S’/L. D. Clare, D.F.C. 
took Air Chief Marshal Sir Hugh P. Lloyd, K.C.B., K.B.E., 
M.C., D.F.C., A.O.C.-in-C. Bomber Command, from London 
Airport to Eastleigh, Nairobi. This flight was officially observed 
by the Royal Aero Club and, subiect to confirmation by the F.A.L., 
will constitute a record of 9 hr $5 min 16.7 sec, which represents 
an average speed of 427.3 m.p.h. 

The total distance is 4,479 miles, and the machine made one 


refuelling stop at Fayid in the Canal Zone. The first leg took 
4 hr 22 min, the time of arrival being 4.27 a.m. G.M.T. After 
58 minutes it took off again to land at Nairobi at 9.58 a.m., the 
total flying time being 8 hr $7 min. The machine is due to return 
today, October 3rd, after the A.O.C.-in-C. has completed his 
visits in connection with ceremonies to mark the completion of 
the photographic surveving of African territory for the Directorate 
of Colonial Survey by Lancasters of No. 82 Squadron. Sir Hugh 
Lioyd, who is 56, is due to retire from the R.A.F. next April. 





AUSTRALIA LOOKS AHEAD 
HE Australian Chief of the Air Staff, Sir Marshal Sir Donald 


Hardman, has announced that the Commonwealth Aero- 
nautical Research Laboratory has designed a twin-jet, two-seater, 
supersonic, all-weather fighter with sharply swept wings, and has 
further stated that plans are going ahead for the construction of 
ten new airstrips for jet aircraft. Locations include Darwin, 
Townsville, Amberley, Perth and Williamtown. 

For the next two to five years, he added, Australian squadrons 
would be equipped with the Sabre and Canberra, both of which 
types are being built in Australia. The first Sabre will be in the 
air by March and the first Canberra by January. 
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FROM ALL 
QUARTERS 


The Royal Flight to Singapore 


IGHT members of the crews who served in the B.O.A.C. 

aircraft in which Her Majesty the Queen flew to East Africa 
last February were among the crews of the Argonaut in which 
the Duchess of Kent and her son, the Duke of Kent, journeyed 
to Singapore last week-end. One crew flew the aircraft to Colombo 
and the other took over at that point; Capt. E. Rotherham was in 
command on the first part of the journey, and Capt. W. N. C. 
Griffiths on the second. 

The Argonaut, G-ALHK, took off from London Airport on 
Saturday morning and was routed via Rome, Nicosia (night-stop), 
Bahrein, Karachi and Colombo (night-stop). It arrived at Singapore 
at 0932 hr G.M.T. on Tuesday. 


Meteors Busy in Korea 


(GpLOSTER Meteors of No. 77 Squadron, R.A.A.F., lately 
destroyed ten enemy-occupied buildings north of the Korean 
battlefront and have been providing protective cover for 

B-26 Invaders. 

On the same front North American Sabres of the U.S.A.F. 
are keeping up their excellent work, as witness their September 
score-board : 5§ Mig-15s destroyed, six probably destroyed, and 
51 damaged. In one night B-26s knocked out 70 lorries, cut 
eight roads and attacked troop and supply concentrations. 


Mr. Churchill Congratulates Gliding Team 


HE Minister of Civil Aviation, Mr. A. T. Lennox-Boyd, and 

Lady Patrizia Lennox-Boyd held a reception on Thursday of 
last week, at their London home, for the British gliding team who 
competed in the World Gliding Championships in Madrid in 
July. Also present were distinguished guests from the world of 
aviation including several members of the Government and 
former Ministers of Civil Aviation. 

Mr. Lennox-Boyd, in proposing a toast to the members of the 
team, read a message from the Prime Minister: ‘Pray congratu- 
late on my behalf the British team who did so well in the Inter- 
national Gliding Championships—especially Philip Wills, who is 
now the world gliding champion, and also the Slingsby Sailplane 
Company on the success of their gliders. —Winston S. urchill.”” 


Away at Last 


Te 40 airliners which for two and a half years have proved a 
bone of legal contention between the Chinese Communist 
Government and an American-owned company, Civil Air Trans- 
port, Inc., were being loaded into a ship at Hongkong under a 
strong police guard last Monday. Their destination was believed 
to be the Philippines. 

C.A.T., who operated air routes in Nationalist China before the 
Communist occupation, claimed that the aircraft—DC-3s, Com- 
mandos and Convairs, valued at {1,000,000 sterling—were their 
property, as they had bought them from the Nationalists just before 
the Communists seized the mainland. The Hongkong Supreme 
Court ruled the claim to be unfounded, but on July 28th this year 
the Privy Council’s Judicial Committee reversed the decision. 


Off-shore Procurement 


AFrer his visit to the S.B.A.C. Display, Mr. James J. Hag- 
gerty, Military Aviation Editor of American Aviation, had 
talks with officials of the Mutual Security Agency concerning 
the latest off-shore procurement plans. He reports that the Fokker 
company will build the Vickers-Supermarine Swift under licence, 
adding that Fokker has a production capacity for 700 aircraft 
between now and 1956. The Belgian Fabrique Nationale com- 
pany, which has been building Derwents, will produce the 
Avons for the Fokker-built Swifts. In France, Marcel Dassault 
will build a new—Mk. 4—version of the M.D. 452 Mystére. This 
will have a different fuselage and a new wing and will be 
by an Atar 1ror1D turbojet built by the S MA concern. 
The Fiat company will build both the airframe and the Ghost 
turbojet for the de Havilland Venom, for which the designation 
Venom N.F.3 (possibly signifying the installation of an after- 
burner) is mentioned. Mr. further reports that the 
Canberra is now out of the M.S.A. picture. 
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LAND, WATER, SNOW are the operating media of this Honningstad 

Finnmark SA fizing boat recently demonstrated at Fornebu, near Oslo. 

The ski/wheel undercarriage was designed and built by Dowty Equipment 

Ltd., and the makers of the aircraft inform us thot this combined gear 

has no noticeable effect on the inherently good seaworthiness of the 
sponson-stabilized flying boot. 


Fulmer Institute Ceremony 


T the Fulmer Research Institute on Tuesday last, Sir 
Archibald Rowlands, G.C.B., Permanent Secretary, M.o.S., 
unveiled a memorial plaque to the founder of the Institute, the late 
Col. W. C. Devereux, C.B.E. The occasion was an “open day” 
on which visitors were conducted round the laboratories. 


John Cobb 


T was with shocked regret that we heard, last Monday, of the 
death of John Cobb, during an attack on the water speed record 
in his Ghost-engined boat Crusader on Loch Ness. According 
to Philip Mayne, the well-known timekeeper, the boat was going 
magnificently, and must have touched at least 215 m.p.h. Cobb 
completed the measured mile at 206.8 m.p.h., “but about 150 yards 
from the post,” said Mr. Mayne, “his engine shut off momentarily. 
He opened up again just before he reached the end of the mile and 
was going full bore.”” When Mr. Mayne looked up from his stop- 
watch the boat had vanished, leaving only floating wreckage. 
Several other cye-witnesses said that it had bounced and dived 
after striking three large ripples. 

Many people in aviation got to know Cobb — and like him well 
—when he was an A.T.A. ferry pilot. For a time he was in the 
R.A.F. (those who saw the film 7arget for Tonight may remember 
recognizing him in the control-room scene) but, becoming 
discontented with ground duties, he applied to re-join the A.T.A. 
During the last two years of the war he was flying almost every 
day on a wide variety of aircraft. One who served with him states : 
“He was the finest type of Englishman : self-effacing, extremely 
modest, completely imperturbable—a kindly man.” 

John Cobb, who was §2 years of age, was educated at Eton and 
Cambridge. Before the war he held the Brooklands lap record 
at 143 m.p.h. and in 1947 he raised the world’s land speed record 
to 394.2 m.p.h. at Salt Flats, Utah; he was the first man ever to 
travel at over 400 m.p.h. on land. 

Deep sympathy will be extended to his widow by his many 
friends in the motoring, marine and aviation worlds. 


Farnborough Accident—Compensation 


N official statement regarding compensation to victims of the 
accident to the D.H.110 at the Farnborough Display has 
been issued on behalf of the Society of British Aircraft Construc- 
tors, Ltd., The de Havilland Aircraft Co., Ltd., and the insurers 
of that company :— 

“In connection with the unfortunate accident which occurred in the 
course of the air display at Farnborough on September 6th, legal 
opinion has been expressed that the victims have no remedy at law 
against any of the parties concerned. This position has been carefully 
considered by the Society of British Aircraft Constructors, the de 
Havilland Aircraft Company, and the insurers of that company, and 
they feel that, irrespective of legal liability, compensation ought to be 
paid to those who have suffered hardship, and arrangements are being 
made for this to be done.” 

From this it seems that legal opinion, which might still be 
contested in the Courts, has indicated that there is no case of legal 
liability for compensation; but, in view of the moral obligation 
recognized by the interests named, the Society, the company 
and particularly the insurers of the company are going to stand 
together and contribute towards the compensation which they 
will decide to pay. 

According to the Civil Aviation Act, the owners of an aircraft 
are responsible for damages resulting from such an accident, but 
it is the practice to exempt the Crown. It seems likely that, as is 
usually the case with military prototypes, the D.H.110 was 
Government hired to the de Havilland Company for the 
week of the Display. 
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Sweden Buys Venoms 
rH 


order with de 


Swedish Government has placed an 
Havillands for a number of 
Venom night fighters They will b 
powered with Ghosts built under licenc¢ 
Svenska Flygmotor company 
Stockholm 


by the ‘ 


Cyprus Extension 
COMPULSORY acquisition of 2 
tr of land adjoining Tymbou airfield 
be enlarged by th: 

was recently announced; it is 
uended to extend the main runway to a 
length of 1] mules. At present Tymbou is 
used only as an alternative landing-ground 
to Nicosia airfield 


square 


which 1s to 


The New Zealand Race 

IN{E Australian Minister for Air, Mr 
William McMahon, has confirmed that the 
R.A.A.F, is to enter an Australian-built 
Mosquito for the England-Christchurch 
New Zealand) Air Race next October 
Although entries close on January 31st, 
there is still no other news of definite 
nominations; this does not imply that the 
event is likely to be poorly supported, but 
merely that--as in many less important 
air races-—Most prospective entrants are 
leaving it until the last possible moment 
Nor has any decision been reached as to 
which British airfield will be the starting 
point. The R.Ae.C. informs us that the 
choice will be made after January 31st, 
when the number and nature of the entries 
has been examined 


FORETASTE : Given suitable weather, Comet passengers on the B.0.A.C. London-Tokyo service, 
scheduled to begin next spring, will have this magnificent view of the coastal suburbs of the 


japanese capital 
proving flight 


Reunion Visit 

NOW spending some weeks in this 
country in order to visit his friends in the 
industry is Mr. L. C. Williams, engineering 
manager of the Fairey Aviation Co. of 
Australasia Pry., Ltd. He is staying at the 
Royal Aero Club 


Pilotiess Bombers 


IT is barely a month since preliminary 
details of the Hughes XF-98 Falcon and 
the Boeing XF-99 Bowmark were released 
Both are pilotiess intercepters for the 
U.S.A.F, Now comes the first release on 
the Northrop XB-62 Snark and the Bell 
XB-63 Rascal, which are pilotless bombers 
for the same Service. The Northrop Snark 
is a long-range surface-to-surface missile, 
whereas the Bell Rascal is air-launched 
They are not the first U.S.A.F. remote 
controlled bombers; this historic place is 
filled by the Martin B-61 Matador. 


Developments at Wood Ridge 
AMERICAN turboprop development 
appears to be proceeding slowly but surely 
Curtiss-Wright flew a §,§00 h.p. unit 
called the T-3§ Typhoon in the nose of 
a B-17 in 1947, since 
we when nothing has 





eum been heard of it. 
Now, however, comes 
news of a new turbo- 
prop from the Wright 
corporation which 
will “dwarf in power 
any aircraft engine 
yet made public.” 
It is worth recalling 
that the Armstrong 
Siddeley Sapphire 
as the ]-65) is enter- 
ing production by 
Wright. Ever since 
the Sapphire first 
went to America, 
rumours of a turbo- 
prop version have 
been current; one 


OCTOPROP : One of the 
most impressive dair- 
screws ever made, this 
18ft diameter unit (see 
accompanying para- 
graph) is designed for 
use with turboprops of 
15,000 A.p. it is a 
Curtiss-Wright hollow- 
steel-extrusion de- 
velopment 


The photograph was secured from about 30,000ft in G-ALYP during its recent 
Jopan Air Lines, incidentally, have ordered two Series |1 Comets 


report mentions such a unit for new 
versions of the B-36, B-47, and B-s57 
Canberra, The mass flow of the Sapphire 
is such as to produce at least 8,000 s.h.p., 
and probatly nearer 10,000. But Curtiss- 
Wright's Propeller Division has developed 
a new series of ‘“Turbolectric’’ airscrews 
capable of absorbing powers of up to 
20,000 h.p., which is far in advance of any 
previous aircraft practice. One of the 
range is illustrated on this page. 


Over the Top 

THE R.A.F. “navigational test-bed”’ 
Lincoln, Aries, accomplished a flight over 
the North Pole during its recent Arctic 
journey. Announcing the fact, the Air 
Ministry says that engine trouble de- 
veloped between Manby and Keflavik, 
where the aircraft landed, and again after 
passing over the North Pole; this neces- 
sitated a landing at Thule, Greenland, 
where much help was received from the 
U.S.A.A.F. After an engine change it was 
decided to return to Manby and not to 
continue to Whitehorse Airport in Canada 


Records Confirmed 

THE Canberra transatlantic flights on 
August 26th have now been confirmed by 
the F.A.1. as two point-to-point records 
The speeds were : Gander-Belfast, 974.503 
km hr (605.52 m.p.h.); Belfast-Gander- 
Belfast, 663.038 km/hr (411.99 m.p.h. 

The crew were WC. R. P. Beamont 
pilot), FL. P. Hillwood (second pilot 
and SL. D. A. Watson (navigator). Also 
recently confirmed by the F.A.I. are four 
more of the point-to-point records gained 
by T. W. Hayhow in his Auster Aiglet; he 
now has 27 officially confirmed light acro- 
plane records to his credit 


Seen at Luton 

NOTICED at the Luton Airport control- 
tower inauguration (reported on page 459 
was a Percival Provost—the first so modified 
—with throttle, pitch and certain other 
controls on a central pedestal. Previously, 
separate throttles have been provided on 
opposite sides of the cockpit, but it seems 
that some Service pilots do not fly so well 
with their left hands. Thus port and 
central levers are to be fitted in the side-by- 
side cockpit from now on. Another point 
of interest concerned the D.H. Comet 
which gave a brief demonstration : it was 
carrving a spray-ring supported from the 
fuselage and positioned in front of the 
starboard inner Ghost; extended icing 
trials are understood to be in progress. 
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Super finish and accuracy 


No 2. Accuracy and immediate control of fuel by valves 
of frictionless design and high dimensional accuracy 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES Lic A 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTO., BIRMINGHAM & BURNLEY 





The signs are most 
TURBOPROPITIOUS 


It is crystal clear what the immediate future fuss, untroubled by engine roar and vibration. 
holds for medium-range operators. The airline The goodwill brought by the Viscount comes 
with the Viscount fleet will be the passenger’s arm-in-arm with its economy and reliability. 
preference every ime. No traveller will ask just It isnot a question of ‘fortune favouring the bold’ 
for a seat on a plane when by saying, ‘Book to re-equip with Viscounts—such a step is the 


me on the Viscount’ he can fly fast and without safest move any airline executive can take today 
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VICKERS VISCOUNT 


ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS LIMITED - AIRCRAFT DIVISION - WEYBRIDGE SURREY 
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HERE AND THERE 
The Russians in Germany 


IT is learned from Germany that the 
Russians have moved all operational squad- 
rons away from the Berlin area; only train- 
ing units, equipped with Pe-2s, Tu-2s, 
Po-2s and Yak-14s, remain. Centres of 
operational activity are now Finow and 
Rechlin-Laerz. The airfield at Gaarz, near 
Peenemunde, is deserted. 


Helicopter’s 1,234 Miles Non-stop 
A HELICOPTER distance-flight which, 
if approved by the F.A.I. as a world 
record, will easily beat any previous such 
achievement, was made on September 17th 
by Elton J. Smith, a Bell Aircraft test 
pilot, in a Bell 47 D-1. With 187 gallons 
of fuel at take-off, he flew 1,234 miles 
noa-stop from Forth, Texas, to Niagara 
Falls Airport, taking 12 hr §7 min for the 
journey, representing a speed of about 
9§ m.p.h. This exceeds the existing heli- 
copter distance record (Maj. F. T. Cash- 
man, Sikorsky R.sA, 704.§ miles, in 
May 1946) by over 500 miles; it also easily 
beats the 947-mile hop made by the 
Sikorsky H-19s which crossed the Atlantic 
last August 


L.A.P. and Local Residents 

FOUR Middlesex local authorities— 
those of Heston, Isleworth, Hayes and 
Harlington-—met last week to discuss the 
formation of a joint committee to dea} with 
pore gy arising from the operation of 
.ondon Airport vis-d-vis local residents. 
Chief among these questions is that of 
noise; an association representing people 
living in the area is now campaigning for 
an Act of Parliament “which would give 
the private citizen the right to compensa- 
tion for loss of amenities where an airport 
has b:en developed in close proximity to 
an old and well-established residential 
area.” They also seek to include a clause 
establishing a maximum permissible sound- 
level, “‘at any rate for aircraft taxying or 
being ground-tested.” 


VARIED TYPES—including an R.C.A.F. Lancaster, U.S.A.F. F-80 and two C-54s and a Norseman— 


seen in a snow-clad setting on Whitehorse Airport, 
woy, River Yukon and the railway to the Pacific Coast. 
It now has a 7,200-ft main runway and handles an increasing 
amount of airline traffic (C.P.A., P.A.A., Northwest, and ‘‘bush"’ 


was greatly extended during the war. 


lying at the junction of the Alaska High- 
A minor airfizid before 1939, Whitehorse 


operators) 


IN BRIEF 


NEW edition of The Nimenic Alloys nas 

been published by Henry Wiggin and 
Co., Ltd., of Birmingham. Main additions 
to this general handbook are short notes on 
Nimonic 95, DS and DT alloys, and 
further long-period creep characteristics 
for Nimonic 80A 


* * * 


The British Aluminium Co., Ltd., has 
opened a Southampton branch office, to 
handle sales of unwrought and fabricated 
aluminium and aluminium alloy in Sussex 
and Hampshire. Mr. W. H. Marston has 
been appointed area representative, and the 
new branch is at 20 Brunswick Place, 
Southampton (telephone: 76780; tele- 
grams : Britalumin, Southampton). 


ALL-ROCKET is the armament of these North American F-86D Sabres, radar-equipped and having 


an afterburning installation. 


It will be noted that there is no dihedral on the tailplane, as on the 


F-86E, now familiar in England as well as in America and Korea. 


The many types of rubber solutions and 
other adhesive compounds—including the 
new synthetic-rubber-based “Titebond” — 
produced by Surridge’s Patents, Ltd., of 
Croydon Road, Elmers End, Beckenham, 
are listed in the fourth edition of the firm’s 
brochure, Industrial Adhesives. 

. _ . 


A booklet showing the various types of 
gears produced by Beard and Fitch, Ltd., 
gearing specialists, of 60 Britton Street, 
Clerkenwell Road, London, E.C.1, has 
recently been published. The firm has 
manufactured a number of gears for the 
Saunders-Roe Princess. 

. . * 

Non-destructive Methods for the Examina- 
tion of Welds is the title of a memorandum 
recently published at §s by the British 
Welding Research Association, 29 Park 
Crescent, London, W.1. It forms an intro- 
duction for readers requiring to know the 
merits of the various methods 

. 7 . 

A new floor-type saw bench, with an 
8in-diameter saw and 2}in depth of cut, 
has been produced by the Startrite Engi- 
neering Co., Ltd., of Gads Hill, Gilling- 
ham, Kent. The height from floor to table 
is 37in, table size is 17}in by 23in, and 
power is provided by a } h.p. motor. 

. . . 


Mr. G. A. T. Burdett, A.M.I.1LA., 
M.1.A.M.A., has been appointed publicity 
manager to Holophane Ltd., scientific 
illuminating engineers, of London, S.W.1. 
A serving officer in the R.A.F.V.R. (Air 
Traffic Control), he was formerly with an 
agency handling English Electric technical 
publicity, and before that was for some 
time P.R.O. to the Plessey Company 

. . * 


Conveyancer Fork Trucks, Ltd., an- 
nounce the departure of Mr. G. E. Mon- 
tague for Australia, to assist in the 
formation of an associate company, Con- 
veyancer Fork Trucks (Australia) Pry., Ltd. 
The resident directors there will be Mr. 
J. N. Kirby, Mr. W. Gwinnett and Mr. 
Montague. Until recently Mr. Montague 
was London sales manager of Rubery, Owen 
and Co., Ltd.; he is succeeded in that 
position by Mr. A. G. Burgess. 
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THOSE SUPERSONIC BANGS 


Two Possible Explanations Examined 


By A. H. 


for the first time, the double bang from the sky 
associated with supersonic dives—in this instance 

from the Hawker Hunter and the de Havilland D.H. 110. 
Speculation about the origin of the sounds has been wide- 
spread, and two explanations are discussed in this article. A 
satisfactory solution must account for more than one bang 
and must show why the time-interval between the bangs is 
less than one second, but not so short that they cannot be 
heard separately. In this article two alternative explanations 
are put forward 

First of all we must understand the nature of a ““bang’’—any 
bang—in relation to a steady noise-level. An aircraft is a source 
of sound energy, and when the velocity of the machine relative to 
the ear is constant the rate at which sound-energy reaches the ear 
decides the steady noise-level. The noise is loud when the amount 
of energy received is large—cither due to a large emission or to the 
short distance of the source from the ear. A bang is a temporary 
increase in noise-level over a very brief period; and the characteris- 
tic of an explosion, or of a bang, is the high rate of change in the 
noise-level. The more sudden the rise in level, the more staccato 
is the explosion 

At many flying displays in recent years aircraft have been flown 
towards the spectators at speeds approaching that of sound. In 
such circumstances the noise emitted by the aircraft during its 
approach arrives first, thus giving some warning of the approach, 
but the sudden rise in noise-level as the aircraft passes tends to 
become an explosion as the speed of the aircraft approaches that 
of sound. If an aeroplane could be flown just above the runway at 
exactly the speed of sound (i.c., at Mach 1) no sound would be 
received during the approach; but as the machine passed by, the 
whole of the sound emitted during the approach in the direction 
of flight would be received in one staccato packet. The ear would 
undoubtedly record an explosion 

If the flight just above the runway were made faster still, i.¢., at 
supersonic speed, there would again be no audible warning of 
approach. But as the aircraft passed, the sound emitted most 
recently would be heard first, followed by the noise emitted earlier 
and “‘left behind”’ by the machine. The sudden rise in noise-level 
would again be explosive, but it would not have the same energy- 
content as that delivered by the ““Mach 1” aircraft, the whole 
sound of which arrived at the same instant 

Let us now consider the noise emitted during a vertical dive 
towards us from, say, 45,000 to 15,000ft by an aircraft which starts 
at subsonic speed, becomes supersonic for a few thousand feet and 
then slows again below the speed of sound. When the Mac 
number, M, is less than unity, sound leaves the aeroplane and 
moves in all directions, including that towards our ears, at the 
speed of sound. As the aeroplane reaches M ~~ 1 the noise emitted 


Mr visitors to the S.B.A.C. Flying Display heard, 


{*The author is a semor lecturer in the Department of Aerodynamics 
at the§College of Aeronautics, Cranfield—Ed | 


YATES* 


for a few moments travels with it, but at supersonic speeds is lef: 
behind. At M «1.05, for example, the aircraft is leaving its noise 
behind at about 35 m.p.h.; but as soon as the speed again becomes 
subsonic the noise overtakes the machine and carries on toward 
the ground 

All the noise emitted during the dive in our direction reaches 
our ears eventually, but not at a uniform rate. To find out exactly 
what the ear receives it is first necessary to calculate at what height 
the aircraft is at various times after the dive is begun and then to 
add on the time taken for the sound emitted at this height to reach 
the ear. When this is done it is found that the first sound received 
from the diving aircraft is from around the height at which the 
dive slows to subsonic speeds. The rate at which the sound is 
received is very large, and produces a bang. Immediately after- 
wards the sound emitted during the supersonic period follows, 
arriving at the same time as that emitted at lower altitudes. Then 
follows a bang produced when the aircraft first became supersonic. 
This energy, emitted at great altitude and left behind by the diving 
aircraft, arrives a fraction of a second behind the first bang. 

Each time the component of the speed of the aircraft towards 
the ear passes through the speed of sound at the height concerned, 
a bang is produced. Usually there will be two, but there may be 
four if supersonic speed is reached twice in the dive. 

More of the characteristics of the dive can be made clear if 
a numerical example is considered. Let us consider the history of 
the noise reaching the ground during three supersonic dives. In 
Fig. 1 are shown three assumed variations of Mach number with 
height. The aircraft is assumed to dive vertically towards us, 
reaching sonic speed at 36,o0o!t and to accelerate to M= 1.05. In 
dive No. 1 the speed again becomes subsonic at 15,000ft; in dive 
No. 2 the flight is supersonic only down to 25,000ft; and in dive 
No. 3 the machine reaches M = 1.02 between 36,000ft and 30,000ft, 
but slows to M-~0.96 at 26,oooft. It again flies supersonically 
from 23,000ft to 15,000ft, this time reaching M = 1.05. 

Time is measured from the instant the aircraft dives past 
40,000ft, and the time at which the sound emitted at height X ft 
reaches the ground is given by 


40,000 x 
S 4 = 

V a 
x Oo 


where V is the diving speed and a is the speed of sound. Since 
both are functions of height X, the integrations have been made 
graphically with the results shown in Fig. 2. The sound emanating 
from various heights all reaches the ground within a short period 
about 38 sec after the dive begins. The noise-level depends on the 
rate at which sound is being received and it will be noticed that the 
rate is twice theoretically infinite : in dive No. 1, for example, the 
sound from around 36,oooft and from around 15,000ft arrives in 
two bangs separated by two-thirds of a second. 

In this instance it is remarkable that, though the aircraft is 
supersonic for about 20 sec, the bangs marking the ends_of this 


Fig. 1 (left): Assumed variation in Mach number during three vertical dives, Fig. 2 (right): Time-histories of noise heard at the ground. When 
a curve becomes vertical the noise reaches a peak—i.e., a ‘‘bang.”* 
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period arrive within a second of one another. The calculations for 
dive No. 2, in which the supersonic period is shorter, show that 
the bangs are now separated by only one-fifth of a second. The 
assumption in dive No. 3 of four passages through the “sonic 
barrier’’ yields four bangs, two of which arrive together. Thus, if 
an aircraft's speed twice became supersonic, the ear would record 
three or four bangs in rapid succession. It will be realized that if 
the aircraft speed in the direction of the listener's ear just reaches 
the speed of sound (M = 1), there will be but one bang. 

The examples taken are of vertical dives towards the observer. 
The sounds heard by listeners not in the line of flight will be rather 
different. As the distance from the line of flight increases, the 
period over which the aircraft approaches supersonically diminishes, 
with the result that the bangs arrive more closely together. Outside 
the ground-area over which one bang is heard there will be no 
sudden change in the noise-level, since the approach is never 
supersonic. The angle of the cone within which the bangs are heard 
increases with the supersonic Mach number, so that, as speeds 
increase, the ground-area over which these noises are heard will 
become large even if the flight-path is more nearly horizontal. 

What assumptions have been made in the course of this explana- 
tion? The aircraft has been treated as a point-source of sound, 
radiating noise energy at a constant rate. If the noise energy 
travels at the speed of sound, we have shown that the rate at which 
it is received by the ear is net uniform but rises to peak values 
which are associated with the aircraft passing M=1. It has been 
asserted that these large rates of reception of sound energy will be 
described by our brains as “bangs.”” It has not been necessary to 
introduce the concept of a shock-wave, although that is, in fact, 
what reaches the ear. Neither have we mentioned the diminution 
of sound as distance from the source increases nor the frequency 
of the noise, although any prediction of the character of the bang 
(staccato or dull, low or high pitch) must include these factors. 
In the absence of any published facts about the quality of the noise, 
it seems unprofitable to allow for them at present. 

Now let us consider the alternative explanation to which refer-. 
ence was made in the introduction. When a body is moving 
supersonically no sound or other pressure disturbance which is 
emitted travels ahead; it remains concentrated in a shock-wave 
which travels along with the body. There are several of these 
shock-waves associated with an aircraft (from the wings, fuselage 
and tailplane, for example) and, when the diving speed falls below 
the speed of sound, these waves—like any other small pressure- 
disturbence—travel on at about sonic speed until they are dissi- 
pated or reach the ground. It is probable that a shock-wave 
iy the ear sounds like a bang, and it has been argued that the 

heard at Farnborough were caused by the arrival of the 
shock waves at the ground. But why two bangs? 

The distance between any pair of shock-waves during the 
supersonic dive cannot be greater than the aircraft length—say, 
soft—and if these waves continue to the ground at the speed of 
sound then they will reach the ear only §0/1,100ths ‘i.e., about 


SAFETY EXPERT’S APPOINTMENT 


| eee Elliot Equipment, Ltd., the South Wales specialists in 
dinghies, parachutes and other safety-equipment, comes the 
announcement that Lt. Cdr. G. W. R. Nicholl, R.N. (lately O.C. 
the Safety Equipment and Survival Training School), has joined 
their staff to carry out technical 

liaison work. 

Lt. Cdr. Nicholl has had a 
distinguished career in the Royal 
Navy, which he joined as a boy in 
1923. His appointments during 
the past ten years have included 
those of C.O. Advance Amphi- 
bious Aircraft Training Flight; 
C.O. No. 7oo Squadron (on 
appointment which entailed a 

t on the staff of the C-in-C. 

ome Fleet); liaison officer in 
the American carrier U.S.S. 
Ranger; Staff Officer (Air) to 
Admiral Sir Arthur Power in 
H.M.S. Renown; Fleet Aviation 
Officer on Admiral Power's 
(C-in-C. East Indies) staff; and 
head of the Aircraft Accident 
Prevention Section, Admiralty. In addition to holding the 
appointment mentioned in the opening paragraph, he has been 
technical adviser to the Royal Naval Lifesaving Committee. 

Elliot Equipment, Ltd., is a subsidiary of P. B. Cow and Co., 
Ltd., and Lt. Cdr. Nicholl will be available to any customers of 
the Group who may require his advice. 


Lt. Cdr. Nicholl 
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Hawker Hunter—first British, sonic single-seat fighter. 


one-twentieth) of a second apart. In this period several other 
shock-waves from other parts of the aircraft would be expected to 
arrive; and, further, the period of one-twentieth of a second is 
shorter than the intervals between the bangs heard at Farnborough. 

Now it may be that the problem has been over-simplified here 
Firstly, at a shock-wave there is a finite pressure-change while at 
a sound-wave the changes are mirute. The speed of prupagation 
of sound is known, and it is also known that shock-waves travel 
through the air rather faster. Secondly, studies of the dissipation 
of a group of shock-waves such as is emitted by an aircraft show 
that they tend to collect together in two concentrated shocks and 
that the leading one travels faster than the second. A rough calcula- 
tion by Professor G. N. Ward has shown that, after about 600 air- 
craft-lengths (i.e., 30,000ft) the waves would increase their distance 
apart five times and strike the car as two bangs about one-quarter 
of a second apart—which is about the right interval. If this 
explanation is accepted, it appears that the noises leave the aircraft 
as it reduces speed through M=1, and that any disturbance 
emitted on accelerating through M=1 higher up cither makes no 
bang or wastes away during the descent. 

The only satisfactory way of deciding which explanation is true 
(if, indeed, either is true) is to correlate the properties of the sound 
received (interval, number of bangs, area of reception, etc.) with 
details from the pilot of the heights at which M=<1 was 
Only the research workers of the Ministry of Supply and the aircraft 
manufacturers are in a position to do this. 


CANADA’S ALUMINIUM OUTPUT 


PRODUCTION of aluminium in Canada in 1951 was 444,741 tons, 
a peacetime record and go per cent of the maximum wartime out- 
put achieved in 1943. Important developments are under way. 
At Kitimat, in British Columbia, the Aluminium Co. of Canada, 
Ltd., is building a works which will have an ultimate output of 
§00,000 tons annually. First production is scheduled for early 
1954 at the initial rate of 91,000 tons per year. In the province of 

ebec, a new reduction works at Isle Maligne with an annual 
capacity of 50,000 short tons is nearing completion, and two 
hydro-electric power sites on the Peribonka River are being 
developed to supply it. 


INSTRUMENT SPECIALIST’S POST 


T is announced that W/C. E. G. Monk, A.F.R.Ae.S., has been 

appointed technical sales manager of the aviation division of 
Elliott Brothers (London), Ltd. the instrument manufacturers. 

W/C. Monk joined the Royal Air Force as an apprentice in 1922 
and learned to fly in 1927. After service as a bomber, fighter, and 
torpedo-attack pilot, he qualified as a flying instructor and spent 
three years at the Royal Air Force College in this capacity. 

He specialized in autopilots and formed the first R.A.P. 
Instrument Repairers’ School, in 1938. He subsequently spent 
five years in technical posts in the Air Ministry and Ministry of 
Aircraft Production, acting as Service liaison officer for the 
Director of Instrument Research and Development for over three 
years, 

W/C. Monk retired from the R.A.F. in 1945 in order to become 
the liaison engineer of Sangamo Weston, Ltd. 
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AIRWORTHINESS 


PLIGHT, 3 October 1952 


in OPERATION 


Mr. R. E. Hardingham’s Commonwealth Lecture before the Royal Aeronautical Society 


HE Eighth British Comn onwealth and Empire Lecture was 
due to be read before the Royal Acronautical Society yester- 
day, Oct. 2nd, by Mr. R. E. Hardingham, O.B.E., F.R.Ac.S., 
M.S.L.A.B., secretary and chief executive to the British Air 
Registration Board. His notable paper, the full ntle of which was 
Maintaining Airworthiness in Operation,” is given—in slightly 
condensed form—below. The lecture was very fully illustrated; 
the most important diagrams are reproduced in our summary. 
Mr. Hardingham's introduction to the paper pointed out that it dealt 
broad explanation of arrangements in the U.K. for 
airworthiness of civil aircraft in transport operation 
Because the problem of the ever-increasing complexity of modern aircraft 
much to the fore at present, an attempt was also made in the 
had affected the task of the operator, the pilot, 
orthiness authority. Many qualities were 
plane: the ability to fly fast, to carry large 
r conditions, and by day or by night; 
gularity, and comfort 


primarily with a 
maintaining the 


was ver 
paper to st 
the engineer and tl 
femanded of the modern acro 
loads in all climates and weath« 
and this had to be done with safety, re 

Faced with highly complicated aeroplane, the operator had 
to provide superilatively trained personnel for flying and maintenance 
futies. Fortunately, since the war British operators had taken a most 
responsible attitude in th domestic rules and operations planning 
The airworthiness authorities of the world had tried to keep pace with 
events, and procedures were constantly modified. In Great Britain the 
prin ipa trends had been:— 
elimination of unnecessary margins, with the consequence 
requirements were now tailor-made to fit more closely par 
of flying in particular circumstances 

b) The provision of much more data to assist the crew and operators 
to pudge the suitat ility of the aeroplane for the flight 

Extension of test procedures and maintenance methods to deal with 

the complex systems 

Mr Har fingham commenced his paper proper under the heading of 
“Suitability.” Of “initial certification”’ he said that acceptance of 4 satis- 
factory standard of airworthiness was indicated when a prototype was 
granted an unrestricted C. of A. This did not necessarily imply that the 
published requirements of the airworthiness authority had been complied 
with in every detail, but it did mean that the authority was satisfied that 
where variations had been required or accepted the basic aim of the 
requirements had been achieved or improved upon. In accepting a pro- 
totype there were many features, such as workmanship and good engineer- 
ing practices, which ha attention though they were not 
ocovere d by written re juire ments 

The responsibility of the authority did not end here, 
sary to ensure that all steps had been taken to enable a level of safety 
implicit in the initial certification to be maintained in day-to-day 
yperations. The old concept of basic airworthiness unrelated to operating 
circumstances was fast disappearing. Suitability for the conditions 
prevailing was now an important consideration 

The issue of a modern C. of A. was contingent on the existence of 
a Flight Manual and a service and instruction manual—the first to judge 
the suitability of the aircraft to the circumstances of its use, the second 
to maintain its airworthiness A certificate without this supporting data 
would be valueless nowadays 

Under the heading “Day-to-day Safety,” the lecturer said that the 
immediate task was to provide suitable information relating to the 
perform e of the aeroplane and the conditions under which it might 
safely be operated, and to see that the information was properly used and 
that any laws enforcing its use were complied with. Because day-to-day 
variations in the state of an aircraft would occur, it was not always 
ossible to match exactly its qualities to its immediate intended use 
fi standard required for initial certification was found to be 
that which could be expected for the least-safe 


yw how this 


using the 


4 he 
that safety 
ticular types 


received due 


for it was neces- 


ence the 
a lithe higher than 
individual operations 
This led the lecturer to explain the use and contents of the Flight 
Manual. It was iment that had legal status because of its official 
association with the Certificate of Airworthiness, and each individual 
had its individual Manual. Phraseology needed to be specific 
b 1 Phe Manual brief description of the 
acroplane and a statement as to whether it complied with the require- 
ments in respect of flight by night, at high altitudes, or in icing conditions. 
and there was a section headed “limitations’’—speed, power-plant weight, 
normal and eme ’ procedures, and so on. Sections dealing with 
handling and perft nee fk 
The writing x¢ airworthir 4 performance standards and the 
production of the anual were t esponsibility of the A.R.B. Opera- 
tional standards which defined min..num margins for take-off and landing 
obstacle clearan te were laid down by the M.C.A. 
Airy Navigation regulations he airworthiness 
and operational standards were complementary and enabled a certain 
minimum xce to be enforced for public transport operations 
The secti ym of i Manual which included performance was 
an indication of the outstanding trend in civil airworthiness require- 
ments, namely, the replacement of arbitrary minimum values by a stipu- 
lation that the inulane’s characteristics and performance had to be 
determined and scheduled. This resulted in a reduction in airworthiness 
margins. A close operational control had to come in their place 
Before the Second World War most acroplanes had had lower win 
loadings and hence shorter distances to take off and land. Lower speeds, 
and the general practice of flying in visual contact with the ground, had 


contained a 


lowed 


distances and en rou 


through the medium of 


made forced landings, by day at least, a passably safe procedure. Long 
oceanic flights had not then been routine operations, and the commonly 
accepted standard of safety had also been lower. For these reasons it had 
been necessary only to consider an aeroplane’s performance with all its 
—- operating 

ar-time developments had led to a generation of acroplanes in which 
the demand for speed and range had resulted in high wing loadings and 
high take-off and landing speeds with poor prospects of safe forced 
landings. Unfortunately, engine-failure rates had not decreased, and 
personal judgment would no longer suffice. It was not fair to the pilot 
or sound practice for the operator to allow the take-off weight of a modern 
transport to be assessed in the old-fashioned way 

To meet the conflicting demands of safety and load-carrying capac 
had led inevitably to a close matching of the performance of the > sea 4 
to the circumstances of its use, the objectives being the establishment 
of a minimum level of safety for all air-transport operations which would 
be world-wide in application and uniform in effect whatever the climatic 
and geographical conditions. The operator was asked to adjust the 
weight of an aeroplane so that a minimum performance was achieved in 
relation to each flight 

The new airworthiness performance-standards, by requiring certain 
performance minima with all engines operating or an engine inoperative, 
established the maximum permissible weights within the limits of - 
structural strength for varying altitudes and temperatures. The 
formance data, together with corrections for operational vaneian, won 
incorporated in the Flight Manual—which was a part of the C. of A. 

The lecturer then turned to the use of the performance data in the 
Flight Manual. “The actual calculation is more complicated to describe 
than it is to do,” he said. “It is rather like filling in an income-tax return. 
A little practice soon shows how to do so for a particular case, but a 
general description is inevitably cumbersome.” 

The nature and object of the calculations could, however, be described. 
The first step was to find the maximum weights permissible for take-off 
and landing assuming in the first instance that there were no limitations 
for runway length, obstacle clearance, and so on. The second step was 
to relate the | mean ona more closely to the proposed route, considering 
take-off, landing from a height of soft, clearance on en route obstacles. 
In this connection the actual figures quoted in modern British — 
Manuals were less than the performance which would normally be 
obtained. This difference for larger aircraft was associated with the 
fact that the Flight Manual performance assumed one engine to have 
failed. In addition, the performance was reduced to allow for other 
contingencies so that the scheduled values were in the nature of 
guaranteed ones 

In connection with en route performance, Mr. Hardingham illustrated 
a simple case of the so-called downhill procedure (Fig. 1). If the aero- 

lane is flying at height D,C; and engine failure occurs at or after point 
), it can safely clear the minimum safe altitude at D2. If the failure occurs 
before C; the aeroplane can return to base, safely clearing point C2. 
A reasonable overlap period D,C,, during which the pilot can decide 
whether to go on or return, is necessary in order to allow for possible 
navigational errors, and so on. Thus the flight-plan is drawn up on the 
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En route performance calculations—an example of the “down- 
hill’’ procedure explained by the lecturer. 
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———|_ The steady, reliable Canadian ‘manpower pool’ is without question 
one of the key factors in Canadair’s ability to produce planes. 


Vignettes ° 
Canadair is fortunate in being located in an area abundant 


in skilled workmen . . . workmen who are strongly rooted in 
their traditions of home and province . . . intelligent, 
conscientious craftsmen . . . typical of the thousands 

who man the Canadair assembly lines today—and 

who will be on the job tomorrou 


Canadair has gained global recognition 

a through its workers . . . through the honouring of 

yt the oo delivery dates . . . through the building of 
aircraft rendering the maximum of service 
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For further information: European Representative, J. H. Davis 
Princes House, 190 Piccadilly, London, W.1, England 
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FIELD'S 


comprehensive 
aircraft 


AIRCRAFT - ENGINES Overhauls, repairs, conversions, sales service 
PROPELLERS - INSTRUMENTS - ACCESSORIES Overhauls, repairs, sales 
SPARES Ai requirements are dealt with by a competent staff and despatched to most parts of the world 


Situated at CROYDON - BOVINGDON - NOTTINGHAM 
Head Office: FIELD AIRCRAFT SERVICES LIMITED dl 
CROYDON AIRPORT, CROYDON, SURREY, ENGLAND 


A WUNTING GROUP COMPANY 
Telephone : Croydon 7777 Telegrams : Fieldair, Croydon 


Overseas Auociate Companies: FVELD AVIATION CO. LTD. CANADA - FIELD AIRCRAFT SERVICES AFRICA LTD : FIELD AIRCRAFT SERVICES OF RHODESIALTD. 
@Birs-99 
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AIRWORTHINESS IN OPERATION ... 


basis that with all engines operating the aeroplane must be able to reach 
point D; before crossing the obstacle. There is no objection to flying 
above this level, although some other consideration places a top limit to 
the line EE. Having explained the drawing, the lecturer said that cach 
of the calculations le to a figure for maximum weight 1 take-off, and 
the lowest figure was the safe weight for the operation. 

Dealing with what he termed the flight-crew problem, Mr. Harding- 
ham said that even a casual glance through a modern Manual showed 
immediately the fruits of the complexity to which he had referred earlier. 
In a recent Manual, for example, it was necessary to include more than 
three closely printed pages to tell the crew of the sequence in which fuel 
should be used. In the narrow sense this was necessary in order that 
strength and other conditions should be met, but in the wider sense 
was it right or proper that safe air transport should depend on such an 
exact prescription of human actions ? 

Turning in the second part of his paper to questions of serviceability 
and maintenance, the lecturer said that in describing the efforts of those 
concerned with ensuring that assumptions made in the certification of 
a prototype remained valid throughout the life of all aeroplanes of the 
type, it was necessary to examine past history. Since 1919, the main- 
tenance of transport aircraft had been the responsibility of the licensed 
airc ineer, formerly known as the ground engineer. For years 
the me entailed periodic inspections in accordance with the know- 
ledge and experience of the particular engineer, supported by a number 
of instructions from the constructor is method was haphazard. 

After the Second World War the need for a comprehensive maintenance 
schedule became apparent, and an effort was cant to persuade construc- 
tors to produce maintenance manuals of a wider scope. The realization 
that it was unreasonable to expect maintenance engineers to possess vast 
experience and precise judgment led to the development of the Main- 
tenance Schedule for routine servicing and the overhaul of those parts 
of the aircraft which hitherto had been overhauled at 12-monthly 
intervals. Thus the maintenance and overhaul of aircraft became 
related to “flying hours completed”’ instead of to calendar time. 

This method attempted to determine how long the numerous parts, 
instruments and accessories would operate before the failure-rate reached 
unsatisfactory proportions, and then to replace them with new or 
reconditioned parts. This meant that a recognized procedure for remov- 
ing engines and airscrews at agreed periods for overhaul was extended 

‘ v : _.. to other parts of the aircraft, 
4 and such parts given a “life.” 
Each part must be designed to 


Fig. 6 (left). 
Viking engine check 
against time. 
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Fig. 7 (right). Trend of in- 
flight power-unit failure rates 
for U.K. scheduled operations. 
The points in the diagram indi- 
cate the average power-unit 
foilure-rate for the previous 
six months compiled on the 
number of reported complete 
in-flight power-unit failures. 
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Fig. 4 (above). Effect of increasing 
on the amount of work done 
provided the defect rate remains 
constant. Fig. S (right) Engine-check cycles of three well- 


known civil aircraft: the Comet, Constellation and Viking. 


2 (left). Defect-rates (defects per 
item-hours) remain fairly 
constant over the life of the item. in 
some cases a gentie rise occurs; in 
others, the item improves with age. 


So aqners the maximum reliable life between overhauls, that 
fe being determined by suitable bench-tests before the air- 
craft went into operation. Later operating experience would 
vary the lives initially established. 

Increased utilization was only one reason for this con- 
ception of maintenance. Since fatigue in aircraft structures 
had become recognized the “lifing’’ of parts had assumed 
new importance and a point was again that of 
complexity. Thus the main objectives of component-lifing 
were: (a) to keep the defect-rate to a low level; (b) to avoid the need for 
unplanned replacements; and (c) to allow complicated parts and com- 
ponents to be overhauled by specialists in Purpety equipped workshops. 

As already stated, one of the objects of fixing a life was to minimize 
the frequency of defects. If this were achieved, safety wouki be improved 
and the need to remove defective items at inconvenient times would be 
reduced 

The first problem to be ¢ d was the extent to which the fixing 
of life achieved this object. British European Airways had made available 
for examination a large number of defect-records of instruments and 
equipment. The striking conclusion from the majority of these records 
was that the likelihood of a defect occurring was the same carly in the 
life of the item as later in the life. The defect rate remained fairly 
constant over the whole life of the item, as shown in Fig. 2 

The significance of this was that in the majority of cases, if the lives 
had been fixed at a half or a quarter of their present values, the number 
of defects would not have been reduced, and hence no improvement in 

ety or reduction of the work of removing defective items would 
have accrued. 

If the defect-rate of an item was high, then the proportion reaching 
the lives at present fixed was not large (Fig. 3). For such items, further 
increase or total abolition of life might not alter the defect-rate materially. 
On the other hand, for items with constant low defect-rates, the majority 
survived the present life. The drawback of fixing a low life was that it 
resulted in the operator doing much more work 4 virtue of the very 
frequent removal of items. Thus, unless these low lives resulted in 
considerable reductions in defects (and hence reduction of the unplanned 
removals) the low life caused penalties with no offsetting advantages. 
Fig. 4 showed that the life should be as high as possible in order to avoid 
unnecessary work, always provided that increase of life did not result in 
a sudden worsening of the defect-rate 

This preliminary investigation showed that shortening lives did not 
generally improve the defect-rate, so that it was necessary to look to 
design, construction and possibly overhaul methods if the rates were to 
be improved 

With engines, the problem was usually more straightforward than 
with the remainder of the equipment of the aircraft. Overhaul lives were 
fixed according to such factors as test results, experience and local 
conditions. Thus, with new engines the periods were invariably low, 
but were extended according to the results of operating experience 
(Pigs. 5 and 6). 

‘erformance requirements were based on assumed engine-failure 
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rates, and it was therefore extremely important to maintain engine 
reliabiticy at least up to the assumed figure. Thus, if ¢ failures 
increased eansldenthly in number, it might be necessary to stiffen take-off 
and climb performance requirements, operate at lower weights, and limit 
the length of over-water flights, with a resultant substantial coonomic 
penalty. On the other he if the reliability of turbine engines could 
show an improvement over present piston-engines, it might be possible to 
case performance requirements 

Pig. 7 showed the trends of power-failure rates, and it was to be noted 
that the older types were generally more reliable than the newer ones. 
It was also noteworthy that several years often elapsed before any 
substantial improvement in failure-rate was achieved. Assuming 
complete independence of the power units, the risk of two engines 
failing was shown in Fig. 8. The rapid rise of the risk of double power 
failure as the ordinary single power-failure rate increased was rather 
striking. The probabiliry of double failure in a ‘twin’ was less than in 
a “tour,” but the consequences were much more serious. If the mechani- 
cal and electrical independence of the power units were not maintained, 
the consequences to safety could be rming. These precautions were 
likely to be wasted if, for example, all engines were changed at the same 
time and, duc to some error, the same mistake in assembly or adjustment 
was made on cach engine. The staggering of engine replacements, 
therefore, seemed desirabic, together with a very careful check of fuel, 
oil and other fluids 

Of equipment reliability, the lecturer said it was an unfortunate fact 
that many important items did not reach a sufficiently high standard of 
reliability, and it was necessary to make provision for a high failure-rate. 
Necessary precautions, such as duplication and the provision of alter- 
native systems, themsecives caused new airworthiness problems, because 
increased complexity was usually the result 

An example of the problems associated with complexity was to be seen 
in the power-operated control. The advantages of such a control for 
high-speed large aircraft did not need to be re-iterated, but the airworthi- 
ness Viewpoint was concerned only with its reliability. Broadly speaking, 
“power producers,”’ whether hydraulic, electric, or pneumatic, were not 
s© reliable as the human being. Nor were electric leads or hydraulic 
— so reliable for transmitting power as was a simple cable or rod 
dence, duplication of the power systems became necessary 

The power-operated control also raised questions about human reac- 
tions. Since the operation of such a control was equivalent to turnin, 
on » tap or moving a switch, the feature of a manual control of natur 
“feel” was lost, although complex ways of building-in artificial feel were 
available 

Turning now to structural reliability, the lecturer said that flying 
higher, faster and for longer periods had brought now pooblens to light. 
It was well known that British jet transports operated at heights of up 
to 40,000ft with a cabin pressure of about 8 Ib/sq in. This high pressure- 
differential demanded a cabin structure of great reliability, because 
explosive decompression and the effect on occupants could not be 
tolerated 

Plastic transparencies such as cabin windows could suffer from two 
main defects—cracking and crazing, neither of which was acceptable. 
A recent technical instruction issued by the de Havilland Aircraft 
Company on this subject provided an excellent example of the specialized 
guidance now being given to operators and maintenance personnel, and 
was extremely detailed. ‘The instruction had been issued after the con- 
structors, by exhaustive tests, had established that explosive decompres- 
sion was likely to be as rare as structural failure of a wing 

The penultimate section of Mr. Hardingham’s paper dealt with 
maintenance of performance. It pointed out that the validity of the 
published performance information in the Flight Manual depended on 
the gross performance on which it was based, being a fair representation 
of the average performance of ail acroplanes of the type, taking into 
account any slight variations in cach. There was, therefore, a reasonable 
case for a comprehensive check by flight-testing of each production 
aeroplane of the type, followed by a periodic check, say once a year, of 
cach. The flight tests would show (a) whether the performance of a 
particular acroplane was unduly low, and (b) whether there was any 
significant downward drift in the average performance of the fleet 
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VNGLE FAILURE PROBABILITY 
PER 10,000 POWER UNIT FLYING HOURS 


SINGLE FAILURE PROBABILITY 
PER 10,000 POWER. UNIT FLYING HOURS 


Fig. 8. Relation between single and double power-unit failure probability 
and flight endurance for twin- and four-engined aircraft. 


Possible causes of a deterioration in performance included: (a) exces- 
sive periods between engine overhaul, which might lead to a anne <8 
of power; (b) repairs which left the aeroplane less clean and whi 
increased drag; ‘on pairs which reduced thrust, ¢.g., excessive cropping 
of airscrew blades; and (d) changes in specification of fuel. 

The periodical testing of performance fitted in well with the continuous 
maintenance and overhaul system since, from the point of view of check- 
ing fleet performance, it was desirable that aircraft should be tested in 
randomly selected mechanical conditions, i.c., not tested immediately 
following overhaul. 

The lecturer further suggested that when a type of aircraft had been 
in operation for two or three years, and if significant statistics were 
available, it should be possible to increase the operating weight or the 
compe Ks operation which it might undertake, on the grounds of proven 
re ity. 

In the concluding section of his paper the lecturer said that he had 
endeavoured to show how the task of operating and maintaining the 
modern transport —— was tending to become i i onerous. 
Accident statistics—which showed a low percentage of acci due to 
lack of airworthiness and a high percentage due to human error—merely 
indicated, in the author’s opinion, that the operation and maintenance 
of the modern complicated aircraft made for too great a demand on the 
skill and vigilance of aircrew and engineers. 

Operators of large aircraft were turning to the synthetic training of 
aircrew by flight simulators—a regrettably necessary step, due entirely 
to present-day complexity. 

ndoubtedly the greatest single contribution to safety was the provi- 
sion of low speeds for take-cff and landing. Assuming the demand for 
Ligh cruising-speed remained, devices were necessary for low-flight 
speeds of the order of 50 m.p.h. in order that the rations of take-off 
and landing would become less hazardous and less difficult for the pilot 
to execute. Apart from the obvious gain in safety, the economic gain in 
runway lengths would be enormous. 

Finally, the development of approach and navigational aids which 
would tell the pilot exactly where he was (and would present the infor- 
mation in a form not requiring great skill in interpretation) would be 
another step forward in the quest for safety in air trans operations. 

It was the author’s opinion, in conclusion, that air transport in its 
present form should be regarded as a measure of our ambition 
than our achievement. The aircraft of today was a transport vehicle of 
enormous potential; but there must be a period of consolidation of effort 
devoted to making the vehicle more reliable, and less exacting on the 
people who flew and maintained it. The attitude to adopt seemed to be 
pe ge nn in the words of Macbeth, “‘To be thus is nothing, but to be 

ely thus.” 





PROTECTING APRONS FROM JET-BLAST 


PROBLEM of increasing acuteness as more and more gas- 
turbine aircraft go into service is that of the damage to 
tarmac caused by jet efflux. It is at present of greatest significance 
on military airfields, but, as jet transports go into service, the same 
difficulty is certain to arise at civil airports. With temperatures at 


the point where the jet steam strikes the ground amounting to 
perhaps 150-200 deg. C, and at a velocity of some 1,800 ft/sec 
(1,200 m.p.h.), damage is certain to be caused, especially to the 
ordinary bituminous or tar-surfaced apron. 

Shell’s Thornton Laboratories, in Cheshire, have been studying 
the problem, and a new surfacing material, known as the Jet- 
resistant asphalt carpet, is the outcome. It is stated to have given 
excellent results during a long series of tests conducted in several 
countries. Also, it provides protection against damage by the 
spillage of special-purpose fuels. 

The accompanying photograph of two test surfaces gives some 
idea of the results obtained. 


Untouched photograph of an asphalt-laid surface after subjection to 
turbojet efflux at full power. The section in the background consists of 
normal asphaltic concrete, and has disintegrated badly; the foreground, 
overlaid with the new Sheil surface, is merely scored by stones blasted 
from the untreated section, which has suffered in the usual manner, 
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RADIO-AID 
ACCURACY 


How it is Maintained by the M.C.A. 


T is doubtful if any other factor has been of such great 
assistance to the development of safe and regular air 

* transport as the world-wide acceptance of ground radio- 
aids. Communications radio has been carried in commercial 
aircraft for over thirty years and today the facilities available 
over large areas of North America and Europe include 
communications, DF, radio ranges, various types of distance- 
measuring equipment, bad-weather aids, landing aids, 
position-finding or navigational aids, and terminal-control 
equipment. Additional equipment carried entirely on board 
the aircraft can give precise height indication, or warning of 
the proximity of storms or high ground. 

The safety-value of such aids can readily be appreciated even by 
the chairborne, and certainly needs no commendation to the pilot; 
but that value is largely nullified if the equipment is not kept to 
a reasonable standard of operational accuracy. In fact, if wrong 
indications are given, or if the pilot is misled by false secondary 
emissions, then the aid can become a menace. To guard against 
such occurrences there now exist specified standards to which all 
ground radio aids must conform ; and it is the duty of the adminis- 
tering authority—in this country, the Ministry of Civil Aviation—— 
to maintain the equipment to the prescribed tolerance. 

This work requires air-calibration at regular intervals. In the 
United States, each of the regions of the Civil Aeronautics 
Administration maintains a small fleet of aircraft, some of which 
are fitted expressly for this purpose. The C.A.A. show a strong 
preference for the DC-3 for calibration and their example has, as 
is to be expected, been followed by certain other countries. Pay- 
load is the limiting factor, for a duration of at least five hours is 
desirable. In Great Britain, the M.C.A. have shown that calibra- 
tion can be undertaken with much smaller, and more economical, 
aircraft. The Percival Prince and the de Havilland Dove are the 
types used by the M.C.A.—with complete success—and it is 
worth examining their equipment in some detail. The objection 
can be raised that “calibration should be done by the airliner 
which will use the aid,” but no country can afford this ideal. 
It is, in any case, an objection which stands up poorly to 
examination. 

There appears to be no reason why monitoring and ficld-strength 
measurement of non-directional equipment—MF beacons, for 
example—cannot be carried out on the ground. But where radio 
patterns are involved, as distinct from simple signals, measure- 
ment must be effected from an airborne vehicle. Once established, 
radio beams do not necessarily maintain their original characteris- 
tics; the nature of the fluctuation is imperfectly understood, but 
variation of soil-conductivity with moisture-content is one dis- 


The complete™assembled portable flight-checking equipment weighs 
but 112 /b. The ILS aerial is mounted on the escape hatch in front. 


“Plight” photograph 
The technical observer—an M.C.A. radio officer—"injecting @ blip’’ on 
the pen recorder during a calibration with a Dove last week. 


turbing factor and the presence of metal-reinforced runways is 
another. Main seasonal variations can be countered by pre-set 
adjustment, but this is insufficient in itself. Some checking with 
ground acrials is possible, even with ILS; and balloon aerials have 
been mooted—over the outer marker, for example; but one can 
hardly fly a balloon in the line of the QDM in use! 

The M.C.A. installations in the United Kingdom are now 
checked in all weathers to maintain the prescribed tolerances. 
Checking is also required in the investigation of complaints, or to 
provide data for post-accident inquiries. The M.C.A. Flying 
Wing is based at Stansted Airport, Essex, under the command of 
G'C. G. F. K. Donaldson, D.F.C., A.F.C., (who has raced 
Helliwells’ Globe Swift during the past season). Helliwells are 
under contract to the M.C.A. and have carried out the entire task 
of equipping the newest calibration aircraft; the design-work is 
done at the company’s Walsall division to M.C.A. specification. 

In the Dove G-ALFU the following has been introduced with- 
out difficulty: MF HF W T and RT; 140-channel VHF R/T; 
intercom. ; radio compass ; SBA; ILS; Decca; radio range receiver ; 
radio altimeter ; autopilot; two instrument recorders, one pen and 
one photographic; drift sight; F-24 camera; and—awaiting in- 
stallation—Zero Readers and Decca Flight Log. All the main 
flight instruments are duplicated in the cabin, where four seats 
are provided, although work normally requires a crew of two only. 
Additional ground equipment may also be involved where extreme 
accuracy is required, such as long-focus cameras—F-24 with 
a 20in lens—or a recording theodolite, used in conjuncticn with 
index marks on the aircraft. 

The actual equipment used is as follows: Standard STR.9; 
STR.12C (duplicated); SBA.193A; Ultra intercom.; SR.14-15 
ILS; AD.7092; STR.30; AD.86; Decca with one set of standard 
Decometers, Lane Identification and Flight Log (pilot type); and, 
soon to be installed, Ferranti DME. The pen-recorder is an 
Esterline Angus product, with DC ampiifier. This unit hails from 
Indianapolis, and it appears that no English equipment is suitable 
for airborne work. Signals to any instrument can be jacked into it. 
The instrument camera is an F.73, and the box in which it is 


Taken ten minutes after the photograph on the left, this illustration shows 
the normal radio replaced by the test receivers and ILS indicator. 
““Plight"’ photographs 


aba ten tere pte mY 


See ye Meena 








ADS 


MARKER bnor” 


— 








“AD 97/108 
MF/HF 


ADF 4 SBA & DECCA 


MAIN Bi AM 


AD 7092 
LOOP 


RADIO RANGE 4.7” 


Ave 


6SBA ‘ 


2 -si--- 
ILS 
MARKER 
PORT 








RADIO-AID ACCURACY... 


mounted is fitted to receive suitable combinations of instruments, 
Veeder counter, and a clock. Its use is primarily intermittent—as, 
for example, during bad-weather VOR calibration, when the 
camera might be used to te up the VOR indication with the 
Decometers every 10 seconds 

In service, all the equipment is carefully checked before and 
after each calibration. For ILS measurement, the aircraft makes 
numerous approaches down the beam and the pen recorder is used 
to keep an accurate record of field strength while the position of 
the aircraft is checked ; the usual instruments for the latter purpose 
are the Decometers for range and the radio altimeter for height. 
These (and sometimes other) instruments are photographically 
recorded and the results analysed on the ground. It is the ultimate 
intention of the M.C.A. to equip the calibration aircraft with 
a mobile dark-room for air-processing film. With such a facility, 
the ground personnel responsible for the radio aid could be given 
instructions to effect an adjustment within a few minutes of the 
initial calibrating runs; the amended emission could then be 
re-checked at once 

The ILS indicator cross-pointers and other instruments are also, 
of course, involved in ILS work but, as we saw during a recent 
“job,” the pilot and observer can conduct an efficient calibration 
without being overworked. Accurate flying is essential but error 
in the aircraft position—perhaps due to false radio signals—can 
be accurately measured by the several position-recording aids 
previously mentioned. The autopilot is usually engaged when the 
aircraft is flying down an ILS beam. DME and VOR equipment 
is not yet in large-scale use outside the U.S.A. but British equip- 
ment is available and will be introduced when necessary; the 
VOR will be linked with the ILS by approach coupling, which will 
provide a further means of checking air calibration. 

The M.C.A. are necessarily taking radio calibration very 
seriously, They are, efter all, the landlords at British civil airfields 
and to them flows revenue collected in the form of landing fees 
from all aircraft using their facilities. It is of far-reaching impor- 
tance that, of all scheduled flights using airficlds in Southern 
England, something less than 35 per cent are British. There is 
always a delicate situation when foreign traffic uses an airport and, 
in this country at least, no preference is given to flights by United 
Kingdom operators—in fact, if there is any discrimination, the 
foreign aircraft is the one which benefits. 

In such a sphere, the M.C.A. are forced to admit that they are 
“always wrong” until they are proved right. And, if a foreign 
captain reports poor field-strength, or a wandering beam, it is up 
to the M.C.A. Flying Wing cither to confirm or refute the com- 
plaint. They are, in this country, the final air-measuring tool, 
capable of checking any aid or facility offered. And they are 
understandably interested in obtaining I.C.A.O. approval for 
international use of their methods and equipment. 

This leads us to an even more advanced development. At the 
recent 1.C.A.0. conference it was made mandatory that all 
ground aids should reach a specified standard. It was also ruled 
that they should be checked at regular intervals to ensure that this 
tolerance was maintained. Such a decision has but slight reper- 
cussions on the United Kingdom, or the U.S.A.; but radio aids 
are now world-wide, and it is the responsibility of even the smallest 
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Although by no means a standard layout, this sketch serves to indicate 
the variety of aerials required. The ILS glide-poth “*cat's-whisker"’ is to 
be re-positioned above the nose of the aircraft. 


state to conform to the 1.C.A.O. requirement. And the exchequer 
of, for example, Hong Kong would be hard put to providing 
specialized calibration aircraft. 

To meet this need, Helliwells have developed—to M.C.A. 
requirements—a portable ILS flight-checking set which can be 
installed in any convenient aircraft already in use at an overseas 
base. This equipment weighs only slightly over 100 lb and is 
expected to be available at a cost of less than £1,500, inclusive of 
all transit cases and incidental equipment. It has been designed to 
fit any standard S.B.A.C. racking, and can be used to monitor 
the glide-path modulation depth, and the signal strength of both 
the glide path and the localizer. It is shown in the photographs at 
the foot of page 447. 

The intention is that, when a calibration falls due, the resident 
authority for the aid shall hire an aircraft—a Dove, in all probability 
-——from a local operator, for perhaps one hour only. In this time, 
the equipment will have been installed, the original forward 
escape-hatch replaced by a similar hatch fitted with an aerial, and 
the entire calibration completed. 

Having set up the two-pen recorder, the crew of two can record 
both glide-path and localizer readings, For navigational purposes, 
information obtained from the drift sight, or any other suitable 
source, can be injected by pressing a button to produce a “blip” 
from one of the pens. The other pen can similer ly record blips 
wherever, for example, the modulation is poor. This neat, portable 
apparatus is by no means confined to ILS work: it can be adapted 
for use with ADF or any other facility. 

When the results have been committed to paper and film, ground 
analysis can be undertaken on the spot if required or—preferably— 
at a central establishment. As a general rule, both with this 
portable set and with fully-equipped specialist aircraft, one hour 
of air work entails about one week of study on the ground. But 
the ground analysis costs no more than about £10, whereas the 
same results obtained directly from air measurements, without 
recording, would involve much more flying and would cost 
a minimum of £200. 

This leads to the final, and unexpected, development. The 
M.C.A. are “working themselves out of a job’ in that they are 
confident that air calibration will eventually be rendered unneces- 
sary. Constant, regular checking of every radio facility is bound to 
lead to a precise knowledge of the variation of these aids and the 
ultimate goal is the achievement of accurate forecasting of expected 
variation—or, alternatively, the knowledge that the aid in question 
does not vary at all. When this ideal state is reached, all ground 
adjustment will be effected from previously determined data and 
the elimination of air checking will be reflected in a suitably 
revised ministerial budget. 

As a final point, it is worth —— that the present calibration 
aircraft are kept as “‘normal” ssible, and A.R.B. approval is 
sought before any intended oa cation is made. The Doves and 
Princes have normal unrestricted Cs. of A., and are frequently 
called upon to undertake passenger transport. 


NAVIGATIONAL VADE MECUM 


“The Air Almanac, January-April 1953.” Published jointly by 
Her Majesty’s Stationery Office, London, and the United States 
Naval Observatory, Washington. Price in U.K., 10s. 

HE British Air Almanac and the American Air Almanac have 

been combined, and this is the first volume of the new publica- 
tion, compiled jointly by H.M. Nautical Almanac Office, Royal 
Greenwich Observatory, and the Nautical Almanac Office, U.S. 
Naval Observatory, and intended to meet the general requirements 
of the military forces of Britain, America and Cana 

To the British reader, the most noticeable addition is that of 
three sets of diagrams intended to assist the recognition and 
identification of planets and stars; these are the planet-location 
diagrams on the “daily” pages, the sky diagrams, and the star 
charts, Semi-duration diagrams for rising and setting phenomena 
in high latitudes, and a more complete refraction table, are also 
new. The form of the daily tables and those of “corrections for 
height”’ to times of sunrise, sunset and twilight has been revised. 

These changes, which alter the internal appearance of the 
almanac noticeably, do not, however, affect the principles on which 
it is based, and will certainly not confuse a navigator familiar with 
the earlier editions. The new presentation of the daily tables, in 
particular, is most clear, and with the added use of the daily 
diagrams and the sky diagrams should reduce even farther the 
possibility of navigational errors through a misreading of the 
almanac’s information. 
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Keystone of the aerial defence of the 
North Atlantic Treaty Organisation, the Armstrong 
Siddeley Sapphire is now in quantity production 


in Britain and the United States of America. 


ARMSTRONG $4288 €t 8% wOoOtTrORS LimMmititeob 
PARKSIDE COVENTRY 


Members of the Hawker Siddeley Group 








Would you dare to send these young men off solo 
if you harboured the slightest apprehension about 
the quality of the engine to which their lives are 
Oe a 

saad maenat GOT clic dy. It demands the 
best engine obtainable. 

The de Havilland Gipsy engines hold the confidence 
of pilots and engineers throughout the world. They 
may be trusted. 
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EXERCISES 


the Hold Fast 
Last Phases of Mainbrace 


Part Il: 
Squadrons : 


Flying with 


Integrated with it, as we explained last week, was 
a purely air exercise, known as Blue Alliance, con- 
ducted by Allied Air Forces Central Europe and engaging, 
to a varying extent, the Allied Air Forces deployed between 


| — HOLD FAST began on September 15th. 


Switzerland and the United Kingdom. 

In addition to the British troops and 
R.A.F. units stationed in Germany, for- 
mations of Belgian, Canadian and Dutch 
air and land forces were committed in Hold 
Fast, the joint aims of which were to prac- 
tise co-operation between Northern Army 
Group and 2nd A.T.A.F.; to exercise the 
army and air-command machinery, and to 
practise liaison vetween the respective 
national elements; to exercise the Northern 
Army Group in protracted defence under 
conditions of air inferiority; and to exercise 


S/L. D. H. 
Seaton, D.F.C 


ay. de Havilland Venom F.B.1s over Germany. The pilots are 
/L. D.H. Seaton, D.F.C.. F/t. J. R. Tanner and F/L. D. H. M. Chandler, 
and the picture was secured from a Meteor 7 flown by Fil. A. L. 
Blackman. (Below) The squadron leader's machine breaking formation 

“Plight” photographs 
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4. T.A.F. in the tactical and air-defence roles. The Director 
Army) was General Sir Richard Gale and the Director (Air 
(yeneral de Corps de l'Armée Aérienne P. Fey 
It was supposed that the warring nations were “Greenland” — 
mm aggressive eastern state—and “Blucland"’, represented by 
s strip of Germany running west from the River Weser to the 
frontiers of Holland and Belgium. The Blucland forces were to 
lefend the industrial Ruhr at all costs, using their armoured 
livisions to delay the enemy and to give the infantry time to 
prepare defensive systems. The onslaught of Greenland was not 
miy to be halted, but such counter-blows were to be struck as 
would force the aggressors to recoil 
\t Sennelager, location of the Army Air Contr.! H.Q., we were 
briefed by Air Marshal Sir Robert Foster, Comma:der-in-Chief 
f 2nd A.T.A.F., whom we saw arrive in a camouf.aged Bristol 
Sycamore helicopter. Sir Robert, who was joined by his S.A.S.O., 
\.V-M. Edwardes-Jones, A.V-M. John Whitley, his A.O.A and 
GC. Embling, Marshal of Exercise H.Q., explained that the air 
rces engaged in Hold Fast were rather differently placed from 
he land forces in that, due to their commitments in Blue Alliance, 
their area of operations extended from the west coast of Belgium 
and Holland to the west boundary of the Russian Zone of Germany 
Within this broad area was the relatively small strip of country in 
which and A.T.A.F. would give concentrated support in the land 
battle we have already outlined. This, Sir Robert reminded us, 
ould be accepted as a perfectly realistic situation in that the first 
principle of air warfare was that the winning of the air battle came 
before everything else. Thus, the squadrons would not only play 
their full part in the land exercise, but they would be busy with 
high-altitude interception operations by day and night over the 
Dutch Belgian air-defence zone, in the land-battle area itself, and 
n the back areas of the contending states, Greenland and Blueland 
Originally it had been hoped that the greater part of the air 
forces would be allotted to Greenland, in order to exercise the 
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> a — o* of the most interesting aspects of Hold 
Fast was the experimental operation of 

© composite night-ground-attack force based at 
Fassberg and commanded by W/C. F. D. 
Hughes, D.S.0., D.F.C., who is seen below in the 
briefing room with Major T. Waters, the ground 
liaison officer. The large picture shows Arm- 
strong Whitworth (Gloster) Meteor N.F.11s; at 
top left are Avro Lincoln B.2 flare-droppers, and, 
immediately on the left, D.H. Vampire N.F.10s. 
At lower right will be recognized two Boulton 
Paul Balliol T.2s and a pair of English Electric 
Canberra B.2s—the fatter hangared with 
Vampires. All these machines were on the 

strength of the composite force. 
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Rhine Army and the Belgian and Dutch Corps in operating under 
conditions of air inferiority; but conditions dictated otherwise 
For the exercise of its armoured formations in peace-time the 
Army was restricted to certain areas, and in the case of Hold Fast 
the area was poorly placed for Greenland to be given the desired 
preponderance. Moreover, “for very good reasons,” the Dutch 
tactical squadrons had been unable to move up to join Greenland, 

» it had been necessary to allot them to Biueland and to operate 
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them from their own bases in Holland. Thus, im actual fact the 
two sides would be about equal as far as tactic@l fighter/attack 
aircraft were concerned. 

Greenland air forces were to be commanded by A.V-M. C. R 
Slemon, C.D., C.B., C.B.E., of the Royal Canadian Air Force, 
who would use Sir Robert’s peace headquarters at Bad Eilsen and 


would have under his command No. 2 Group, R.A.F., consisting 
of four wings of fighter attack aircraft. ys the Green- 
land effort would be augmented by squadrons of U.S.A.F. F-84s, 
operating from American bases. There would also be a composite 
night-flying force, which would experiment with several different 
types of aircraft in evolving ground-attack techniques. Addition- 
ally, for night operations a force of .F, B-26s (Douglas twin- 
engined attack/bombers) would work from their bases in the south- 
west. Likewise, under A.V-M. Slemon’s command would be 
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an R.A.F. reconnaissance wing of one fighter reconnaissance 
tactical) and one P.R. squadron 

On the Blueland side, Air Marshal Foster would command the 
newly formed No. 83 Anglo-Belgian Group, which would be 
operating one R.A.F. Vampire wing, a Belgian F-84 wing and a 
wing-and-a-half of F-84s of the Netherlands Air Force. In 
addition there would be an R.A.F. night fighter squadron and 
$3 Group would contro! Belgian and Dutch Meteors flying from 
airfields more forward than their normal air-defence locations 
These Meteors would have a particularly interesting role, namely, 
the interception of low-flying aircraft in the battle area. Also 
under Blueland control would be No. 69 Growp—the Belgian 
Dutch Air Defence formation responsible for the defence of 
Belgium and Holland. The squadrons comprising this group 
were mainly equipped with Meteors and, working from their peace 
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Doing a Donaidson’’: GC. E. M. Donaldson, D.S.0., A.F.C., Station 
Commander, R.A.F. Fassberg, provides a little practice for some of the 
Bofors gunners defending his airfield in Exercise Hold Fast 
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stations, would be occupied exclusively with air defence. Finally 

for the last two days of the exercise—83 Group would operate 
three F-84 squadrons of the U.S.A.F., based in the American 
Zone. Blueland’s limited tactical-recce. requirements would be 
met by one R.A.F. squadron 

Concerning radar defences, Air Marshal Foster told us that 
Greenland would be covered by the Tactical Air Force mobile 
screen, while Blueland would be served by the static radar defences 
of the Low Countries, supplemented by mobile equipment of 
83 Group and a line of observer posts to report low-flying aircraft. 


With eight flores beneath its wings, a Bollioi T.2 is seen, above, ready 
for might ops. Below are Vampire N.F.10s which, together with the 
Meteor N.F.11s, were strafing targets after sundown. 

“Plight” photographs 
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Throughout the exercise, raiding forces of R.A.F. and U.S.A.F 
bombers, operating from the United Kingdom, would provide 
—— for both the Blue and Green air defences 

“air” objects of Hold Fast were stated for us by Sir Robert 
as follows : (a) to give all the different Allied components practice 
in their war roles; (b) to test to the full the Dutch and Belgian air 
defences and those of the Tactical Air Forces over their forward 
areas; (c) to develop night-ground-attack techniques, making use 
of the numerous land-force targets provided ; (d) to practise army 
air co-operation with the British, Belgian and Dutch armies 

As the Air Commander of the part of Europe concerned Sir 
Robert naturally had special interests. In the R.A.F. command, 
he said, an exceptional expansion had taken place over the past 
year and he wanted to prove that high operational standards had 
been maintained in spite of the “very large dilution of experience”’ 
involved. He expressed the hope that the Belgian and Dutch 
elements of 2nd A.T.A.F. (which had been making admirable 

S in training with their F-84s) would show themselves to 

‘ully operational. 

It had already been proved that the air defence system of the 
Tactical Air Force and of the Belgian/Dutch D.A.T. (Defense 
Aérienne Territoriale) could be effectively merged. This com- 
bination would again be practised and—moreover— extended, by 
bringing forward air-defence squadrons to operate over the 
battle area. 

Knowing that night attacks on communications and similar 

targets paid excellent dividends, Sir Robert would he “extremely 
interested”’ in the operations of Greenland’s night ground-attack 
wing. 
Likewise, on the Greenland side, at 83 Group, was a fully 
integrated Belgiar/British operational staff, and as Hold Fast 
would be the Group’s first exercise, Sir Robert hoped to get 
a clear pointer that this sort of set-up was the one which should 
be adopted as a model for the Allied tactical air forces. 

“This is the last time,”’ he told us, ‘‘you will see us in the field 
with our present equipment. The new aircraft and ancillary 
equipment are now starting to come in and next year you will, 
I hope, see us operating aircraft of a very different shape and 
performance—and in substantial numbers, too.”’ 

We.took the opportunity to question the Air Marshal concerning 
the introduction of Venoms into his Command, and, being assured 
by him that a flight would be operating from Wunstorf, we 
determined to pay them an early call. 

At Sennelager we were able to learn in full detail the size and 
composition of the Green and Blue forces. About 800 aircraft 
would be involved in Hold Fast (the total for Blue Alliance would 
be about 1,200) and the troops would number some 150,000 
(351000 British ; 60,000 Belgian ; 28,000 Dutch; 6,000 Canadian). 
The armoured formations would put into the field about 500 Cen- 
turion tanks and 150-160 M.10s 

Even during our brief sojourn at Sennelager the composition of 
the air forces was being varied; but we give the actual strengths as 
we last checked them, in the knowledge that they will interest 
many readers (IDF=<intercepter day fighter; F GA= fighter 
ground attack; NF=night fighter). Blueland : (H.Q. 83 Group 
one R.A.F. F/GA wing of Vampire §s at Wildenrath; one Belgian 
F/GA wing of F-84s at Florennes; two Netherlands F GA 

rons of F-84s at Volkel and two at Eindhoven; one Belgian 
IDF squadron of Meteor 8s at Wahn and a Netherlands IDF 
squadron, similarly equipped, at Twente; a Spitfire IDF squadron 
at Twente; and, at Wahn, one R.A.F. NF squadron of Meteor 11s 
and one R.A.F. Tac.R. squadron of Meteor 9s. (H.Q. 69 Group 
one Belgian IDF wing of Meteor 8s at Chievres; two Netherlands 
IDF squadrons of Meteor 8s at Soesterburg; two Netherlands 
IDF squadrons, also with Meteor 8s, at Leeuwarden; and one 
Belgian IDF wing of Meteor 4s at Beauvechain. 

The “actual’’ Greenland units were: (H.Q. 2 Group) five 
R.A.F. F/GA squadrons of Vampire §s at Celle; two R.A.F. F GA 
squadrons of Vampire ss at Oldenburg; three R.A.F. F'GA 
squadrons of Vampire 5s at Buckeburg; three others, similarly 
equipped, at Wunstorf; one R.A.F. Tac.R. squadron of Meteor 9s 
at Gutersioh; one R.A.F. night ground-attack wing (made up of 
one squadron of Meteor 11s, four Canberra B.2s, four Vampire 
N.F.10s and three Balliol T.2s) at Fassberg; one R.A.F. Venom 
F.B.1 flight at Wunstorf; one R.A.F. P.R. squadron of Meteor 10s 
at Gutersioh, and four night-P.R. Mosquitoes, also at Gutersloh. 

We learned that British paratroops would be coming out from 
the U.K. to join the Greenland side, though their intended opera- 
tions were kept very quiet, even at Sennelager. 

On September 16th we set out in clear, bracing weather to see 
the war, and directed our borrowed Volkswagen towards Wunstorf, 
where we were made welcome by the station commander, G/C. 
P. R. Jameson, D.S.O., D.F.C., and his ““Wingco Flying,”’ WC. 
J. T. Shaw, D.S.O., D.F.C. The squadrons of the Vampire wing 
operating from Wunstorf were the commands of S/L. Daw, 
D.F.C., A.F.C., $/L. Sutherland, D.F.C., and S/L. Coulthard. 
The Venom unit, responsible for the Service trials of the type, was 
led by S/L. D. H. Seaton, D.F.C. Attached for the period of the 
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exercise were two additional Venoms from the Central Fighter 
Establishment in charge of S'L. 7 la D.S.O., D.F.C., and 
S/L. Vaughan-Fowler, D.S.O., D.F.C. 

Concealed in the fringing woods we found the “Wing Ops 
vehicle with its four satellite self-movers—for air-traffic control, 
A.A. gun control (R.A.F. Regiment), the ground liaison officer and 
the met. section—and here we heard that two Venoms had been 
airborne before dawn, intent on strafing aircraft at Eindhoven 
Volkel and Beauvechain. Arriving over their targets at first light 
they caught the Bluclanders en déshabillé and returned triumphant 
after SO minutes. 

¢ Venoms—single-seat F.B.1 fighter bombers—were operat- 
ing freelance and were not under the jurisdiction of the exercise 
controllers; they could be called upon to intercept raiders only if 
they themselves happened to be airborne when the warning came 
in. It was the task of their pilots to amass as much information as 
possible on operational and other characteristics of the Venom so 
that the behaviour of the type in full squadron service could be 
forecast. Like the example statically shown at Farnborough the 
other week, the Wunstorf Venoms were camouflaged in green, 
grey and blue and—especially with tip-tanks in place—had an 
uncommonly business-like air, Particularly did the pilots appreci- 
ate their excellent rate of climb and quite exceptional high-altitude 
manceuvrability, and, though well aware that such machines as 
the F-86 were much faster, they were not the least bit despondent, 
in the knowledge that a Venom could quite easily out-manceuvre 
an F-86—should one stop to play. “We're prepared to go to war 
with our Venoms any time,” said one pilot; and we believed him, 
though we did not forget that the wing loading of the Mig-1¢ is 
lower than the Sabre’s. As we talked, S’L. Seaton landed back 
from a brush with Vampires and Meteor P.R.tos and left us in no 
doubt that he shared the opinions of his pilots. 

Like the reheat Venom flown in the Farnborough Display, those 
at Wunstorf were marked with red bands on the wing. These 
signify a temporary manceuvring restriction on the early-produc- 
tion machines and will not be seen on later batches. The Ghost 
turbo-jets had cartridge starters. 

Although we did not expect to find a great deal of activity in the 
battle area at this time (and so were not disappointed when this 
expectation proved correct), we welcomed a sight-seeing trip in 
a Meteor 7 flown by F/L. P. M. Marsh, who commands the 
Wunstorf Meteor flight, and 1s responsible for instrument ratings. 
This knowledge we found reassuring when, just after we had left 
the ground, he shut one Derwent down and explained over the 
intercom. his intention of “flogging round on one”’ for the rest of 
the trip to protract our endurance (for we were at a low, and 
consequently uneconomical, level). Though our Meteor was 
a well-worn one, we noted that 13,000 r.p.m. on the live engine 
gave about 260 kt cruising speed. 

From Wunstorf we passed over Hamelin and weaved our way 
down the Weser; then down to Warburg, up Blucland’s defensive 
Lion Line to Detmold, along the northern border of the battle 
area, turning south at Gutersloh down Tiger Line and turning 
again at Buren, where the red light showed that our ventral tank 
had emptied. Then homeward, with such landmarks as the 
Minden Gap and Steinhuder Meer to catch the eye, though we 
immediately put these from mind when F/L. Marsh warned us 
that he was about to relight the port Derwent. This entailed 
throttling back the live engine until the r.p.m. of the dead one fell 
to somewhere between 800 and 1,000 (for at our best-range speed 
of 260 kt it was being turned over by the air-stream at about 
2,000 r.p.m.); then the throttle of the dead engine was opened 
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one-third, the relight button was pressed, and, as the revs built 
up, the high-pressure fuel cock was brought in. The r.p.m. of 
both Derwents were then equalized and the rudder trim wound 
off. 

We landed with 120 of our $00 gallons of kerosine remaining, 
having been airborne for $5 min at low level. The flight lieutenant 
estimated that, had both Derwents been operative, we should have 
had to return 15-20 min carlier 

Altogether an edifying introduction to the capabilities of the 
Meteor at low level 

Lunching in Wunstorf mess (having dropped in from their base 
up at Fassberg, a few miles from the border of the Russian Zone 
we came across G’'C. ““Teddy’’ Donaldson and W C. Smith, his 
W/C. Flying. The group captain having assured us of a welcome 
at Fassberg, we decided to press on in the “Volks.” 

As he wished us goodbye, G C. Jameson told us that, while 
flying that afternoon in his Vampire (having gone aloft to appraise 
the airfield camouflage) he had spotted a contrail heading cast, 
with a pair of Venoms in pursuit. Surmising that the raider 
responsible would return the same way, he waited, and eventually 
made contact with a B-45 Tornado at 36,cooft. The Vampire, 
he told us, was quite able to hold its quarry at this height, even 
on the climb, though the American bomber may not have been 
flying all-out. 

Fassberg, as we have remarked, was the base of Greenland’s 
night-ground-attack wing, under the command of W C. Dd 
Hughes, D.S.O., D.F.C., O.C. All-weather Wing, Central Fighter 
Establishment. Though the hour was late when we arrived, and 
he was busy with details of imminent operations, the wing com- 
mander found time to acquaint us with his singularly interesting 
composite force (upon the heterogeneity of which the station 
commander lost no opportunity of pulling his leg, in characteristic 
Donaldsonian manner). 

The variety of the aircraft comprising the force was, in fact, even 
wider than we had been told at Sennelager, for in addition to four 
Canberra B.2s from Binbrook, there were Meteor N.F.11s and 
Vampire N.F.10s frem three famous night fighter squadrons, 
three Balliol T.2s of the C.F.E., and two Lincoln B.2 flare-droppers 
from Hemswell. By flare-light a number of these midnight marau- 
ders had already been making good practice with live bombs and 
cannon against objects on the Sennelager ranges, the Canberras, 
of course, doing the bombing, with the Meteors and Vempires 
raking the designated targets with their 20 mm cannon. ‘Though 
we were not able to study the assessments made by the Operational 
Research Branch of T.A.F. H.Q., we believe the results to have 
been quite remarkably good—in particu.ar those achieved by the 
Canberras, under FL. D. R. Howard, D.F.C 

It is worth noting that in the Korean campaign B-26 bombers 
have been quite extensively used for low-level night attacks and 
that T-6s (Harvards) have played a part similar to that which fell 
to the Balliols. 

We listened to briefings, successively by the air liaison officer 
and W/C. Hughes, for a series of attacks on Blue communications 
—particularly traffic on the roads radiating from the tewn of 
Paderborn, which carried the troops movirg up to the Lion Line 
When everything was set for action about midnight we acccm- 
panied the wing commander to the met. office, where the Germen 
civilian in charge (one of many who are doing an excellent job in 
this capacity for the R.A.F.) immediately blighted our hepes with 
a firm forecast of fog. But at Fassberg the night remained perfectly 
clear and starry ard W/C. Hughes went ahead with arrengc ments 
for us to accompany him on a flare-drorpirg sortie in a Pallio! end 
later to fly on a strafing expedition with S/L. A. Jaccmb-Hocd 
in a Vampire. 


As we waddled out, parachuted and helmeted, to board the 


The strange-looking monstrosity on the left is a comotfloged refueller ministering to a Venom; on the right, polish is being applied to a newly 


camouflaged Vampire. 


Formerly Vampires were silver-finished. 
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interesting and, literally 
eight flares beneath its wings 


forward t mast 
the Balla 


sstrument dials and the thin 
‘ made his checks, the 
xckpit was as black a grave. There was no time for 
of the treacherous mists were threatening out over the 
30 was brought into flaming, sparking, 
tucked our right elbow in as the wing 
ve lid over us. Our own seat was lower than 
1, but we decided against trying to raise it to 
view lest we should pull the wrong lever in the pitch 
with untoward results 
though we ourselves found them utterly confusing) by 
if blue ground lights, we picked our way out to take-off 
sosition, and W C. Hughes received his R T. clearance from flying 
ymtrol. The Ballol lunged forward and almost immediately was 
sing up into the blackness above 
On course for the target area we were greatly aided by the lights 
if towns, including those of Belsen, and with 150 kt or so on the 
lock (the flares were cutting the Balliol’s speed by about 1¢ kt at 
2,000ft) we progressed well enough until, quite suddenly, banks of 
mist began to confront us. We were somewhere near Wunstorf 
when, with mixed feelings, we received RT. instructions to return 
The operation had been called off 
But having got us airborne, WC. Hughes was evidently going to 
make the best of a disappointing situation, and we heard him 
request permission to drop a flare when we arrived back over 
Fassberg. At about this time we also heard the pilot of a second 
Balliol, airborne after ourselves, reporting engine trouble; he was 
event directed home and arrived there without further 
incident 
So, back over Fassberg once again, the wing commander duly 
released a flare which we watched falling astern on its parachute, 
trailing its tall smoke plume and lighting up the airfield below. 
hen having dropped the flare,” the wingco went on, after 
renewed apologies for our abortive mission, “we go in like this,”” 
He stood the Balliol on end and we bore down on the dispersed 
aircraft which showed up strongly in the flare-light, making a 
memorable picture 
Before coming in for a landing he threaded the Balliol among the 
ams of the hlights coned directly above the airfield as 
for with the Russian frontier just a few miles away no 
rrors of navigation are being risked. “Too bad you 
uldn't have the full treatment,”’ he said as we headed egg-and- 
baconwards. But we had seen enough to convince us that the 
problem of ground attack by night is being tackled by the R.A.F. 
n and resourcefulness, and by pilots and aircrew 
sf the right rt 
Next day we tried to bring ourselves up-to-date on the progress 
of Hold Fast, and the following is the gist of a typical operational 
summary (actually until 1500 hr Z on September 17th) from Green 
yrce : Sorties flown, 12 P.R. in single, 22 Tac R in pairs, 
intruder, 44 armed recces., 71 ground support. Claims, 
6 Meteors in airfield attacks, 1 Centurion tank destroyed, 3 Cen- 
turions damaged, 14 anti-aircraft guns destroyed, 10 soft-skinned 
hick { and 13 damaged, 1 WT. truck destroyed, 
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vehicles destroyed 
1 H.Q. destroyed. Simulated medium bombing attacks on airfields 
at Volkel, Wildenrath and Soesterburg. Armed recce. on ridge 
positions not very owing to good camouflage and 
dispersal. Fifteen interceptions against B-sos and B-45s. A Blue- 
land summary claimed 21 F-84s, § B-36s, 6 Dakotas, 6 Vampires 
and 11 B-sos destroyed 
Back at Sennelager we heard that two strangers in mufti—a 
de Havilland Beaver and a Scottish Aviation Prestwick Pioneer 
t loaned by their makers)—had been engaged on communica- 
work, and that Air Marshal Sir Robert Foster had used the 
Pioneer to meet Field Marshal Bar! Alexander, Minister of Defence, 
at Gutersloh on September 16th. Distinguished observers of the 
exercise, other than the Field Marshal, included Prince Bernhard 
{ the Netherlands and the NATO Defence Council, headed by 
ts chairman, Lord Ismay 
By September 20th the weather had begun to deteriorate, but air 
Operations continued on a reduced scale and there was a drop by 
territor parachute troops near Unna on the evening of Sep- 
tember 20th. Some 400-strong, the force was composed of men of 
the 46th Parachute Brigade of the 16th Airborne Division and was 
flown out to Germany in Fairchild Packets of the U.S.A.F. On its 
return to Renfrew, on September 21st, the pilot of one of these 
aircraft suspected undercarriage trouble and ordered the para- 
chutists to bale out. It was subsequently found that the wheels 
were, in fact, down, and that the fault concerned only the under- 
carriage indicator light 
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WC. R. R. Mitchell, R.A.F., Ind TAF. 
; AV-M, J. L. Plant, R.C.A.F., Deputy Chief of Staff, Logistics, 
_ AAF.C.E. (visiting); GC. $. H. C. Gray, R.A.F. (H.Q. A.A.F.C.E.); 
M. T. G. Pike, R.A.F., Deputy Chief of Staff, Operations (H.Q. 
F.C.E.) (visiting); A.V-M. C. R. Slemon, R.C.A.F. (A.0.C.-in-C. 
Greenland Air Forces); and W/C. J. C. Wells, R.A.F. (A.A.F.C.E.), 


MAINBRACE ENDS 


HE concluding stages of the “Mainbrace’’ operations (we 

described the early phases last week) were affected considerably 
by bad weather. Storms over Scandinavia and the North Sea 
caused Allied amphibious landings to be postponed, and the extent 
of aerial activity on both sides to be severely curtailed. 

In Northern Norway, Allied carrier-borne aircraft continued 
their attacks on land targets, under the direction of the ground- 
control teams and, in the final stages of the operations in this area, 
parachute drops of supplics were made from transport aircraft to 
the Blue forces. The Blue carrier striking-force, under Vice- 
Admiral Felix B. Stump, U.S.N., then moved south towards 
Denmark, and a further support carrier-force sailed from Rosyth 
in advance of the amphibious landing force, and headed towards 
Denmark also. Orange aircraft of Bomber Command were active 
in night raids at this stage, and succeeded in finding the fleet, but 
were intercepted by night fighter aircraft from the Blue carriers. 
Other attacks on surface vessels of the Blue fleet were made by 
Norwegian F-84s and Danish F-86s—with some success—and 
a Coastal Command Neptune from Kinloss succeeded in “killing” 
an Orange submarine 90 miles cast of Aberdeen. 

The last phase of the exercise again involved the support of Blue 
land forces by carrier-borne aircraft, as at Bodé. Operational 
control of the aircraft over Denmark had been delegated by 
Maj.-Gen. Carter to Maj.-Gen. Gage Andersen, Royal Danish 
Air Force, assisted by his ground-control teams, who guided the 
naval aircraft to their targets in a large number of scrties. Once 
again, however, as in Norway, gales made continued operations on 
a large scale impossible, unavoidably limiting the test of Allied 
organization. Opposition to the ground-support aircraft was pro- 
vided by Orange land-based day fighters, and Bomber Command 
aircraft continued to attack the Blue fleet. Strong forces of 
Washingtons and Lincolns made successful high-level attacks in 
the bad weather, using radar, but 14 Canberras from Binbrook, 
attempting a visual raid as their first ““Mainbrace’’ operation, were 
prevented by thick cloud from reaching their targets. On the last 
day of the exercise, September 23rd, in spite of rough seas and 
high winds, three large groups of carrier-borne fighter-bombers 
were able to give close support to the Jutland landing of U.S. 
Marines, postponed from the previous day, and Sea Hornets from 
a British carrier made a successful attack on H.M.S. Apollo, acting 
as an Orange surface raider. 

Admiral Brind, who conducted the exercise, stated after its 
completion that results had been “‘good’’; there had been small 
troubles, but no serious ones. In the flying operations, the need 
for large numbers of long-range anti-submarine patrol aircraft had 
been clearly shown. One of the most interesting features of the 
exercise, the development of the ground-controlled attacks by 
carrier-borne aircraft, had unfortunately been restricted by the 
weather ; thus the lessons learned at Bodé could not be fully used 
in the Jutland operations. 

An unscheduled entrant in the exercise was the “flying saucer” 
reported to have been seen by Coastal Command personnel at 
Topcliffe, Yorkshire, on September 20th. In the “‘saucer sightings 
and movements”’ file at Maritime Headquarters, Pitreavie, the 
object was described as “silvery white,”’ making identification with 
either Blue or Orange forces difficult. 

K.T.O. 
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“ The idea is” said Austin’s Planning Department (very, very bright boys), “ you put these bits and pieces on 
the moving conveyor and then along comes an engine and then a body and they all join up and you squirt oil 
and petrol in and drive off. See?” But what joins them up? What puts all the nuts and screws in the right 
place at the right time at the right pressure and 

before the darn thing moves on out of reach? Why, 

Desoutter Little Horses of course. Specially trained 

to work alone or in teams of 2, 3 or 4, guided and 

cared for by the nicest lot of engineers you could 

hope to meet, the little chaps do the whole job with 

certain and absolute precision. 


Yes, you can depend on an Austin. 


Specially designed for this job the Desoutter S.R.s0 weighs 


2 Ibs. 9 ozs. and is 1)” in diameter thus making multiple units 


possible and very easy to handle 


Desoutter Power Tools Increase Production 


DESOUTTER BROS. LT DE, HENDON, LONDON, N.W.9 TELEPHONE - COLINDALE 634¢ LINES) TELEGRAMS » DESPNUCO, HYDE, LONDON 
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FATIGUE 


in METALS 





Conclusions from Major Teed’s S.L.A.E. Lecture 


ECENT reports of fatigue-failures in aircraft lend 
topicality to the lecture (entitled Farigue—Waatr it is 
and Some Ways of Reducing its Incidence) which Major 

P. L. Teed, A.R.S.M., M.1.M.M., F.R.Ae.S., deputy chief 
of aeronautical research and development, Vickers-Arm- 
strongs, Ltd., read before the Society of Licensed Aircraft 
Engineers in Southampton on September 27th. The subject 
is so vast that, as the author remarked, “It will be impossible 
to give a detailed picture.’’ The following, however, are the 
chief conclusions drawn by Major Teed in this notable paper. 

In 1903, Ewing and Humfrey established that when a small 
stress—lower than the engineers’ clastic limit—was applied once 
to a specimen, subsequent micro-examination showed that within 
a small proportion of the grains or crystals, slip planes (i.e. relative 
movement of planes parallel to the crystal axes) had developed. 
Thus some plastic, or non-reversible, yielding had taken place, 
even though the accepted elastic limit had not been approached. 
The actual deformation was confined to individual metallic crystals 
and was sometimes measurable only in terms of inter-atomic 
distances, and therefore unnoticed by the engineer. This generally 
minute structural change was a pre-requisite of structural failure. 

The origin of these changes was of an extremely local nature, 
and was evident as countless slip-lanes throughout the metal. 
The creation of a slip band produced local work-hardening, so 
increasing the static strength, but reducing the ductility or capacity 
to resist shock. Due to the orientation, and mechanical charac- 
teristics of a crystal, or metallic grain, slip was developed on the 
application of the stress, but was not reversed when the stress was 
removed. The initial slip caused an extremely local increase in 
strength; the removal of the load caused the same stress to be 
imposed but in the reverse direction, and the local work-hardening 
at the original slip-plane resulted in the reverse slip occurring 
elsewhere—probably no more than a few atomic spacings from the 
original slip. Thus began a progressive change in the mechanical 
properties of the grain. 

As slip succeeded slip, an increase in ultimate stress took place, 
but the elastic limit of the metallic grain increased even more 
rapidly. Thus the process was an embrittlement of the grain, 
culminating when elastic limit and ultimate tensile stress were 
virtually identical. An illustration [reproduced below—Epb.] 
showed a specimen of Duralumin L38 in which a crack had 
developed when the two stresses had become equal; it would be 
noticed that the crack was parallel to the numerous slip bands. 

At room temperatures, the intercrystalline boundaries within 
a metallic specimen were stronger than the crystals themselves. 
A fatigue crack thus had difficulty in crossing such a boundary; 
but there eventually came a time when so many fatigue cracks had 
developed in similarly-oriented crystals that the reduced cross- 
section of remaining metal could no longer stand up to the peak 
loading and failed. This latter failure was in no sense a fatigue 
failure, being a simple plastic failure due to overloading of the 
remaining material. 

Major Teed’s paper was illustrated by a number of photographs 
showing fatigue failures in which the two types of crack were very 
distinct. The fatigue crack had a smooth surface and exhibited 
reflecting, crystalline facets ; the final, rapid failure showed a rough 
surface and no facets. If the broken faces were titted together, it 
would be found that the rapid, final break fitted well, but that 
there was a gap around it; this showed that the final break had 
been one of plastic failure. If this part—usually the central portion 
of a specimen cross-section—were ground away, the slowly- 
developed, smooth fatigue failure would also be found to mate 
accurately. 

The paper then continued : “It is time to get to grips with the 
subject in terms which to engineers are as familiar as household 
words. No longer can we gaze at the metallographic structure 
through a microscope. We must get the measure of metallic 
——_ in terms of stress and endurance.’’ One of Major 

ced’s illustratiors showed a stress-to-failure number of reversals 


Photomicrograph 

(< 500) of cross- 

section of failure in 

a clad alloy, type 
B.S. 138. 


curve plotted by T. T. Oberg 
at the Wright-Patterson Air 
Force Base. A very large 
number of specimens had 
been involved, the least loaded 
of which had broken only 
after 8,300,000,000 reversals. 
From such a curve one could 
ascertain at a glance the 
number of reversals which a 
specimen could be expected 
to withstand at a given stress. 
Thus, 1,000 cycles were pos- 
sible at a stress of 36 tons'sq 
in., but if $00,000,000 cycles 
were to be met, the permis- 
sible stress dropped to but 
8 tons/sq in. This empha- 
sized the penalty attaching to the acceptance of a dynamic load. 

A further conclusion which could be urawn from this curve 
was that below a specified limit of stress, the specimens could 
withstand an infinite number of reversals. Another result was that, 
if a specimen were put through a very great number of reversals 
at a low stress (without failure) wnd then re-tested at a higher 
stress, the eventual failure was after the same number of high-stress 
reversals as a new specimen; thus, the long period at the lower 
stress did no harm. 

Stress concentrations due to notches were then discussed, and 
a table showed that a specified notch in a set of forged aluminium- 
alloy specimens caused reductions in fatigue endurance limit stress 
of between 45 and 67 per cent. It was evident that a very complex 
state of affairs existed in light-alloy components containing stress 
concentrations, and, as Major Teed’s paper stated, “no one can 
accurately forecast the endurance of a component containing stress 
concentrations.”” 

Fatigue was likely to cause failure of light alloys, no matter how 
small were the stresses involved ; but ferrous alloys, and some other 
metals exhibited a “fatigue limit’ of stress below which any 
number of reversals could be sustained. The magnitude of the 
cyclic stress which could be withstood by a metal, either in 
perpetuity, or for several hundred million reversals, was small in 
comparison with the static ultimate tensile stress. The influence 
of stress concentrations on fatigue resistance depended principally 
on basic material characteristics, the degree of material homo- 
geneity, and upon the geometry of the specimen. Since only the 
last-mentioned could be expressed in concrete terms, it was 
impossible to forecast the fatigue endurance of a specimen 
containing stress concentrations, without prior experiment. 

The curves shown in the illustration [reproduced above—Epb.] 
were due to Bullens; they demonstrated that, since very strong 
steels were highly notch-sensitive, there was an Ultimate Tensile 
Stress beyond which it was inadvisable to go. It appeared to be 
about 72 tons'sq in. Surface finish was another factor entering into 
the discussion; if proper attention was paid to the finish of highly 
stressed areas, considerable improvement in stress and endurance 
could be obtained. It had been shown that the effect of the surface 
condition was more marked on harder steels than on soft metals. 
But the effect was of such importance, even on the softer ferrous 
alloys, that it should be a rule never to make an identification mark 
by stamping or by electric pencil on a highly stressed area. 

The gains possible from polishing aluminium alloys had not 
always been of the same high order, but if the improved surface 
finish were obtained by abrasion, and not by causing the metal to 
flow (as in buffing), fatigue resistance of light alloys could be 
increased. Major Teed then warned against attempting to improve 
appearance by electro-polishing ; this, together with chemical clean- 
ing, could on occasions have a deleterious effect on fatigue resist- 
ance, and should not be adopted without prolonged fatigue testing. 

A related aspect of the fatigue picture was the fact that, if one 
could put a residual compressive stress into the surface layers of 
a component, the harm done by cyclic tension could be reduced— 
since the actual stress was the algebraic sum of the compression 
and the tension. Such a surface condition could be created 
artificially by bombardment with chilled cast iron balls of about 
0.025in. diameter. This procedure had a beneficial 
effect in that it introduced surface work-hardening. By its use, 
Major Teed cited the case of a heavily loaded spring, whose life 
was thereby increased tenfold. 





Relationship between U.T.S. and 

endurance limit in notched and 

unnotched steels of greatly varying 
strength. 
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“Flieht’’ photoeraphs 


(Left) A Ryan Novion, one of the many Swiss-owned American aircraft to be seen at Kloten Airport, Zurich. (Right) This modern hanger at Klo:en, 
with upward-swinging door, houses over forty light aircraft. in the foreground is HB-OKO, a veteran D.H. Leopard Moth used by the Aero Club of 
Zurich. A Hiller 360 helicopter belonging to Air import, a Lausanne company, is also kept there. 


SWISS FLYING CLUB 


( NE of the largest and most attractive collections of light 

aircraft to be seen in Europe is housed in a special 
hangar at Kloten Airport, Zurich. During a recent visit we 
counted about 40 machines—of such various types as 
Bonanza, Gemini, Argus, Auster, Voyager, Cessna 190, 
170 and 140, Piper Cub, KZ VII, Temco Swift, Bicker 
Jungmeister and Leopard Moth. The last-named veteran 
belongs to the Aero Club of Zurich, which has 11 other 
aircraft, some 400 members (about 150 of whom fly regularly) 
and its own section of the hangar. The remainder of the 
building is filled with privately owned machines, parked nose 
to tail and wing-tip to wing-tip, and all bearing on the fin 
and rudder the Swiss national flag—a white cross on a red 
background, 

Despite such evidence of an active flying movement, rates for 
hire of aircraft and instruction are higher than they are in England 
Dual costs 63 francs (more than {§) per hour, so that the price of 
completing 30 hours for a private pilot’s licence is quite an expen- 
sive business. For the hire of a light aircraft the Zurich club 
charges §1 francs (about {4 $8) per hour. There is practically no 
state aid for the private pilot, and the club just manages to break 
even by giving joy-rides to passengers from the visitors’ enclosure 
Members and instructors, none of whom are full-time pilots, log 
an annual total of about 2,500 flying hours. August was a good 
month and the club flew 400 hours 

The only Government funds received by the club are for the 
annual training of between 12 and 16 cadets, who receive about 


eight hours’ instruction, but the members themselves receive 
some incentive in the form of small sums of money awarded for 
proficiency. For example, a private pilot is given 150 francs for 
completing a round trip of over 600 km within a week, provided 
he visits a destination 80 km beyond a foreign frontier and flies 
in stages of at least 200 km. When his P.P.L. is endorsed for 
night flying he is presented with 150 francs, and aerobatic pro- 
ficiency is rewarded by a further 300 francs. 

As Kloten is an international terminal used by several airlines, 
the movements of light aircraft are subject to strict control. Pilots 
may make take-offs and landings only on the grass portions of the 
airfield (which, incidentally, form a home for several million 
field-mice), having first submitted a Fluganmeldung (flight plan) 
giving full details of their aircraft and its intended journey. 
operations by light aircraft are under the supervision of Mr. T. 
Furler, an official of the airport police. He is responsible for 
reporting movements to air-traffic control and for recording in 
detail the day-by-day progress of every light aircraft at Kloten. 
Mr. Furler and his culiempen at other airports are thus able to 
furnish the Swiss Government with a detailed annual record of 
the activities of the country’s private-flying movement. The 
Zurich club, incidentally, is one of 24 ‘‘power-driven flying 
groups” affiliated with the Swiss Aero Club, which also has 
balloon, gliding, soaring and model sections. 

In addition to its Leopard Moth, the Aero Club of Zurich has 
two Ranger-powered Arguses, one Danish built KZ VII Lark, 
three Bucker Jungmeisters, four Piper Cubs and a Cessna 140, 
An Auster Aiglet, we were told, may later be added to this impres- 
sive little fleet. R.B. 


(Left) Not for hom-handed pupils, whatever the inscription might suggest to English eyes : it was seen on the nose of a Fairchild Argus used by the 
Kloten (Zurich) flying school. (Right) A swing-start for one of the club's three Hirth-powered Bicker Jungmeisters. These neat little biplanes are 
especially useful for aerobatic training 


“Flight” photographs 
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A de Havilland Announcement 


OPPORTUNITIES AT HATFIELD 





Interesting Vacancies in the de Havilland Advanced-Project Teams 





Scope and Security tor Top-Grade Technicians 


AR-REACHING development plans 

have called for further considerable 
expansion of the de Havilland technical 
team. 
Technicians who combine _ top-grade 
qualifications with'a high degree of 
enthusiasm and vision are required 
immediately for key posts in work on 
advanced projects. 
The de Havilland Aircraft Company is 
chiefly interested in people with first- 
class knowledge and experience, who can 
command a high salary and can make 
their own particular mark in aeronautical 
development. The appointments will be 
permanent, progressive and pensionable. 


INTER-RELATED WORLD TEAMS 
It is well known that one of the bases of 
continued success of de Havilland pro- 
ducts is the close co-operation between 
teams of technicians and operating 
specialists working in different parts of 
the world. Thus the de Havilland tech- 
nician has unrivalled opportunities to 
widen his own scope and outlook by 
acquiring at first hand knowledge of 
technical development and _ operating 
conditions throughout the world. 

In this connection it is worth stressing 
that the de Havilland Enterprise is the 
only organisation of its kind which 
designs and constructs military and civil 
aircraft, guided weapons, jet, rocket and 
piston engines and propellers. 


ADVANCED PROJECTS: With 
the world’s first jet airliner, the Comet, 
now building up to full production and 
the first stages of the conquest of super- 
sonic speed passed, the Company is 
entering upon a new phase in its pro- 
gramme of work on civil and military 
aircraft. A whole new field of aero- 
nautical development is now open, and 
for technicians able to play an effective 
part in a team working on many aspects 
of advanced design, the opportunities 
for real achievement—as well as for 
progress and promotion—are high. 


HOUSING: As everywhere else, obtain- 
ing unfurnished accommodation in this 
area is not easy, but the Company is 
prepared to help surmount this obstacle 
by giving assistance to suitable appli- 
cants. While no definite assurances can 
be given, of course, intending candidates 
are urged not to allow the housing 
problem to stand in the way of their 
initial application. 


Designers (structural and mechanical), 
aerodynamicists and stress analysts 
interested in these vacancies are invited 
to write to :— 


The Chief Designer, 
THE DE HAVILLAND AIRCRAFT 
COMPANY LIMITED, 
HATFIELD, HERTS. 
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ovement Controlled - by /he TASKMASTER 


A drawbar pull of 3800 Ib. enables the David Brown Task- 
master to handle aircraft up to the Convair, Viking, and Dakota 
class with ease and safety. The 4-speed gearbox with its low- 
ratio Ist gear equips the driver for full-power ‘ break-out ’ with 
easy under-way gear-shift to suitable working speed. The David 
Brown Taskmaster speeds up ground movement, lowers fuel 
costs, and although primarily designed for aircraft handling it can 
turn its hand to every conceivable haulage job around the airfield. 


OHV ENGINE DEVELOPS 39 B.H.P. 

3800 LB. DRAWBAR PULL 

TOP SPEED 22 M.P.H. 

LARGE TYRES GIVE GREATER TRACTION 
EXCEPTIONAL FUEL ECONOMY 

WIDE BENCH-TYPE SEAT 

FULL LIGHTING & STARTING EQUIPMENT 


DAVID BROWN 


INDUSTRIAL TRACTORS 


INDUSTRIAL DIVISION; DAVID BROWN TRACTORS LTD., Meltham, Huddersfield, Yorkshire. 
(A DAVID BROWN COMPANY) 
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WITH 3in GATE 


This is a general-purpose isolation valve for use in hot-air 
systems. It will work at temperatures up to 350° C. and against 
pressures up to 150 p.s.i. Under these conditions it provides 

a shut-off valve with a leak rate of less than | cu ft/min. 

It is available in forms to suit all installations and the high 
temperature integral actuator can be supplied to cover 


a range of speeds without change of physical dimensions. 


Teddinglow 


TEDDINGTON CONTROLS, LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES (Merthyr Tydfil 666) 
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The R.A.F. 
on Show 


AST week we gave accounts of some representative 
displays organized at R.A.F. stations on the Saturday 
—R.A.F. At Home Day—of Battle of Britain Week. 

On this page are further pictures and brief descriptions—one 
of them from as far away as Kenya, for the occasion was not 
confined to R.A.F. stations at home. 


IN SCOTLAND 


MORE THAN 200 aircraft—half of them jets of various types 
—took part in the displays at Scottish R.A.F. stations; they were 
based at five airfields, which were open to the public—Turnhouse, 
Edinburgh; Leuchars, Fife; Dalcross, Inverness-shire ; Dumfries; 
and West Freugh, Wigtownshire. Among the aircraft which 
attracted special interest was a Canberra, visiting Turnhouse, and 
a Naval Attacker, demonstrated at Leuchars. 

On the Sunday, thanksgiving services were held at the Tron 
Church, Glasgow, and at St. Giles Cathedral, Edinburgh. 

A correspondent who visited the Turnhouse display writes 
that, although bad weather hampered the flying and caused a re- 
arrangement of the programme, the public were given an interest- 
ing afternoon. Meteors and Vampires of Nos. 603 (City of Edin- 
jm and 612 (County of Aberdeen) Squadrons, R.Aux.A.F., 

lew past in close formation to open the proceedings, and a display 
= No. 666 A.O.P. Squadron (Perth) was likewise appreciated. 

A Chipmunk pilot of Edinburgh University Air Squadron 
entertained the crowd with a fearsome “‘first solo,” and another 
hair-raising show, this time of crazy flying, was put up by a Tiger 
Moth pilot. A close-formation display by four Meteors was good 
to watch, and among other programme items were a gliding 
demonstration, an attack on a dummy tank, individual displays by 
a Meteor and a Canberra and also a fly-past of the aircraft in the 
static show—two U.S.A.F. Sabres, Meteor F.8, Meteor N.F.11, 
Vampire N.F.10, a Transport Command Anson, Edinburgh 
U.A.S. Chipmunk T. mk 10, and two Tiger Moths, and a Vam- 
pire F.5 and an Oxford. 

Exhibits in a large hangar included a recruiting display, a film- 
van showing Battle of Britain episodes and a L.A.A. unit of 2603 
(County of Edinburgh) R.Aux.A.F.Regt. Squadron, who also 
gave a display on the airfield. 


The B-45 Tornado sent by the U.S.A.F. to Benson—sketched from 
under the tail of the prototype Canberra P.R.3. 


“Plight” photographs 

(Top left) wing formation of Meteor 8s ot Duxford. (Top right) Three 

Washingtons of Bomber Command pass over Tangmere. (Above) Part 
of the crowd round the static display ot Tangmere. 


AT CRANWELL 


A LARGE CROWD witnessed the flying display and ground 
exhibition at Cranwell. The flying display was, naturally, the 
main attraction, and it involved a large and varied selection of air- 
craft. Two formation aerobatic teams consisting of Meteors and 
Sea Furies gave faultless exhibitions which drew well-deserved 
praise. Formation flying was demonstrated by Harvards and, in 
a lighter vein, spectators were asked to take part in a speed- 
judging competition, while a novel balloon-bursting episode was 
provided by a Chipmunk. 

During the afternoon the airfield was visited by large formations 
of many types of aircraft from other stations, many of which had 
also provided aircraft for the static display, which was compre- 
hensive in the extreme. Most of the training sections of the station 
were open to the public, giving them insight into modern aircrew 
training. Link trainers and voice recorders were all put to good 
use in raising funds for the R.A.F. Benevolent Fund—which was, 
of course, the main object of the day. 


FROM KENYA 


FORTY THOUSAND PEOPLE, including two-thirds of the 
European population of Nairobi and some thirty thousand 
Africans and Asians, trekked from Nairobi and surrounding towns 
to R.A.F. Station Eastleigh, Nairobi, to attend what undoubtedly 
was the greatest air display—in connection with Battle of Britain 
Week or any other occasion—ever held in M.E.A.F. Command. 

Thousands from Nairobi and Eastleigh walked, bicycled, 
bussed, taxied, and went by car to the station gates, which were 
thrown open to the public for the first time since 1948. Many 
exhibits showing the work of the R.A.F., together with sideshows 
and other attractions, were visited by enthusiastic crowds. 

In the flying display, held during the afternoon, a Canberra 
piloted by S_L. A. Tennant, D.F.C., gave a magnificent exhibi- 
tion of flying, and an excellent show was also given by an aero- 
batic team of Vampires. 

Another popular feature was acrobatic flying by two Harvards 
from Southern Rhodesia. An amazing exhibition by the pilots of 
these two vintage trainers, competing against Britain’s most 
modern jets, won the admiration of the huge crowd. 

The show was attended by the Air Officer Commanding, East 
Africa, Air Commodore C. T. Pankhurst and His Excellency the 
Acting Governor of Kenya, Mr. H. S. Potter. 
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CORRESPONDENCE 


The Editor o 


“Fhght" does not hold himself responsible for the views expressed by correspond. 





ts in these 


the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Supersonic Bangs 
yy R “Brief Note on Bangs’ in the issue of September 12th 
left me still puzzled and not entirely convinced. | must admit, 

after reading your cxplanation, to sharing your expression of 
surprise that the bangs can reach window-shattering intensity. 
Furthermore, | think it is true to say that most bang-producing 
aircraft now in this country usually return to subsonic flight well 
above 20,ooott 

I have hitherto explained the bangs to myself (and perhaps too 
glibly to others) in a somewhat simpler manner. Existing aircraft 
presumably only exceed the speed of sound by a small margin, 
and in accelerating to this speed spend an appreciable time flying 
at just about the speed of sound. If an aircraft is diving at the 
speed of sound for, say, $,oooft all the noise it makes during this 
time must reach, at the same moment, any point on a straight line 
that is a continuation of the flight-path. It seen.s reasonable that 
all the considerable noise made by a jet aircraft in a matter of, say, 
1§ seconds should, arriving simultaneously at one point, produce 
a bang. This explanation accounts for the directional nature of 
the phenomena and the double bang may be produced by the two 
periods of near-sonic flight when it 1s accelerating and then 
decelerating. The observer on the ground then hears the decelerat- 
ing bang first, followed by the bang actually produced by the 
aircraft frst (if you follow my Irish 

Shawford, Hants. D. R. H. Dickinson. 

{This accords with the theory ad vanced in an article on page 442 

Ep.] 


Display High-spot 
NOT being one who is particularly moved to rhapsodize on air- 

craft and flying in general, I should like to take this opportun- 
ity to let myself go, and say that for sheer showmanship, the trio 
of Avro deltas flown at the $.B.A.C. Display had nothing to touch 
them. The superb positioning of the 698 with the 707s on each 
side as outriders was a wonderful presentation piece, and the 
handed rolls of the 7078 while the “big un” flew straight on, put 
a real masterful finale to their display. 

All those responsible for this bringing of the future so soon into 
the present day are to be sincerely congratulated, and Britons 
should be very proud. You ought to have heard the U.S. Air 
Force officers standing just behind me |! 

Birmingham, 2 


Naming the 698 


AY I suggest that the following list be considered in the selec- 
tion of a name for the Avro 698 : Avalanche, Arrow, Aristo- 
crat, Avalon 

Several Avro bombers have been named after cities, therefore 
Avalon would be suitable, as it was the ancient name for 
Glastonbury 

By the way, I went to R.A.F. Station Hornchurch on “Owners’ 
Day" and heard a remark which I thought was rather amusing. 

The U.S.A.F. Thunderjets were doing formation aerobatics 
when a young lady asked her escort why American fighters leave 
a trail of black smoke; and the young man said in a knowledgeable 
voice, for all to hear: ““The reason is that the Americans use a 
fifty mixture of paraffin and kerosine in their engines, but we only 
use paraffin in ours because it is cheaper.”’ 

For security reasons I was unable to say that the Americans use 
the older type of bicycle oil lamp with the wick turned up rather 
high 

Seriously, though, it is very encouraging to see such large 
crowds of people turning up to watch flying displays, especially 
when football is also “on.”’ I believe we are fast becoming the 
most aviation-minded people in the world. 

Cockfosters, Herts. NoRMAN V 


Perer F. WRIGHT. 


BRITTAIN. 


O doubt the Avro company will please itself in the matter; and 

no doubt the Air Ministry will do the same; none the less, one 

can get a little fun from playing with the idea of finding a name for 

the new Avro bomber. Even if one restricts oneself as in the past 
to the names of towns, there are quite a number of possibilities. 

The Orferd Adas offers us—too good to be true—two towns 

named “Delta.”’ Unhappily, they are both in the United States, 

and our American friends will forgive us if we reject them in favour 

of an all-British name for this all-British achievement. On the 

other side of the globe we find ““Triang,” in Malaya—not very 


well known, perhaps, but how beautifully appropriate. ““Three 
Points,”’ on the Gold Coast, is unfortunately not a town but a cape, 
which perhaps rules it out. The same objection would apply to 
“Dart,” even if Rolls-Royce had not already appropriated it, 
while neither “Dartford’’ nor ““Dartmouth”’ is particularly apt. 
The front view of the great beast suggests that “Avonmouth” 
might be acceptable—though a possible change of engines in the 
future would rather upset things. 

My own vote would unhesitatingly be given for “Alexandria.” 
Firstly, it begins with A, and combines euphoniously with Avro; 
secondly, the name is basically Greek, which is appropriate to an 
aircraft shaped like a Greek letter; thirdly, it is named after a 
famous world-beater; fourthly, the name “Alexander’’ means 
“Defender of Mankind”; and fifthly, “Alexandria” is associated 
with what is historically the most important delta in the world. 
The only objection that I can see is the possibility that some 
ignorant Sassenachs may complain that Alexandria is not a British 
town. Let them say this on the banks of Clyde and see what 
answer they get ! 

Now what about some suggestions from other readers ? 

Horning, Norfolk. YOouNG, 

Wing Commander (Ret.) 

[Names so far suggested—by a member of Flight staff in a recent 
article—include Assegai and Albion, with Aurora and Argosy 
for a civil development.—Ep.] 


Farnborough Oracles 

N answer to Mr. Rattle’s letter (Flight, September 19th), I think 

there may be quite a simple explanation for the naiveté of the 
two gentlemen of whom he speaks. 

Although the Monday is generally known as “Technician’s 
Day”’ at the Farnborough Show it is also the day upon which the 
employees of the R.A.E. are permitted to have a brief glance at the 
exhibition. The S.B.A.C. very kindly gives a certain number of 
complimentary tickets to the director of the establishment, “‘for 
services rendered,” and these are distributed regardless of status 
or seniority to the R.A.E, employees. As the number of tickets 
works out at about one between six people, a relay system is 
devised by which each person may spend approximately one-and- 
a-half hours at the exhibition before handing his ticket to the 
next person. 

Thus not only “‘boffins’’ and technical staff enter the sacred 
precincts, but clerks, labourers, switchboard operators, fitters—-in 
fact people who, though interested in the show, might not know 
one end of a helicopter from the other. 

I think this should be said in fairness to the directors of the 
S.B.A.C, and the R.A.E., who do their best to allocate the tickets 
fairly. (Miss) A, FREEMAN. 

[We echo our correspondent’s final sentiment.—Eb. } 





FORTHCOMING EVENTS 


Helicopter Association 
N. E. Rowe, C.B.E 
Institute of Welding (Teeside Branch): Recent Development in 
the Weiding of Aluminium Alloys,"’ by E. J. Heeley, A. Met., 
F.1.M. (at Nottingham) 

Women's Engineering Society: ‘Meteorology and the 
Engineer’ (lecturer to be announced). 

Aircraft Recognition Society: Second 1952-3 Meeting and 
contests. 

Institute of Welding (South London Branch): ‘New Ideas on 
the Welding of Aluminium,” by P. T. Houldcrofe 

Institute of Navigation: Annual General Meeting, and Las 
dentiz! Address by Rear Admiral A. Day, C.B., C.B.E $.0 
$.L.A.E.: Film Show 

Aircra’t Recognition Society (Plymouth Branch) 
1952-3 Lecture Meeting and Recognition Contests. 
Helicopter Association: ‘Operational Future of the Heli- 
copter,” by G. Masefield, M.A.(Eng.), F.R.Ae.S. 
Brirish Interplanetary Society; “Evolution of Life in the 
Uriverse,"’ by Prof. J. D. Bernal, F.R.S 

Institute of Navigation: “The Vertical Reference in Navi- 
gation,”’ by W. A. W. Fox and D. Barnett 

Society of instrument Technology: Symposium on ‘‘Control 
Valves."’ Papers by A. R. Aikman, 8.Sc., H. R. Walton, B.Sc., 
A.M.I Mech —.. 8B. W. Balls, B.Sc. A.M.L.Chem.E 

$.L.A.E.: “The Bristol Proteus Gas Turbine,’” by D. Dekkars. 
Helicopter Association: “Simulation of Flight Loads, by 
Ground Tests,” by M. J. Brennan, B.Sc., and R. Hafner. 
British Interplanetary Society: ‘Guidance and Control of 
Mirsiles,"" by Humphries, B.Sc.(Eng.), A.M.1.Mech.E., 
AFR Ae 5S. 


(Question Master, 
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The Electrical Aspect 


~ Linear Actuators 


These are nm use m sucn 


ROTAX have developed Linear Actuators of all sizes. 
outstanding aircraft as the de Havilland COMET, the Handley Page HERMES 4 
and the Vickers VISCOUNT. 

Electric actuation gives many advantages to the aircraft designer, including 
accuracy of control and movement, comparative lightness in weight, easy installation 
and long service life. 


If you have any aircraft electrical problems, ROTAX engineers » 


rlad to 


] 1 , | 
piace at your disposal their unrivalled experience in this field. 


COMPLETE ELECTRICAL SYSTEMS FOR AIRCRAFT 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON N.W.10, ENGLAND 


19§2 





LUCAS-ROTAX LTD., SCARBOROUGH. ONTARIO, CANADA 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., 81 BOUVERIE STREET, MELBOURNE N.3, AUSTRALIA 
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COMET-APPEAL 
past week we learned from B.O.A.C. that every seat is booked 
on Comets leaving Lon ion for Johannesburg between now 
and mid-November. After that, there are “‘only a few odd seats” 
left on this service up to July next year—a booking record which 
may well be without parallel in air transport. The Comet service 
to Colombo is also booked solid up to mid-November. Load- 
factors on the Johannesburg service since its introduction on May 
ist have averaged 79 per cent, enabling B.O.A.C. to operate its first 
jet service profitably despite the penalty of the heavy fuel reserves 
which caution at present demands. 

The noveity of jet travel is, of course, largely responsible for the 
high load-factors: many passengers are willing to postpone a 
journey by weeks simply because the prospect of flying by Comet 
appeals to the imagination 


AERODROME OWNERS MEET 


ISITS to the de Havilland factory and airfield at Hatfield and 

to London Airport were highspots of the two-day annual 
conference held last week by the Aerodrome Owners’ Association. 
At Londonderry House, where the conference was centred, the 
Association’s members inspected the latest types of traffic control 
equipment produced by International Aecradio, Ltd., and heard a 
talk by Mr. William Courtenay. 

The visit to Hatfield, on September 24th, enabled delegates to 
see the progress made recently by the de Havilland aircraft, engine 
and propeller companies. Mr. Geoffrey Monro, a member of an 
architectural firm who have recently designed an impressive new 
Comet flight-shed, read a paper on Buildings for Aircraft. 

On the following day, Sir John d’Albiac welcomed the confer- 
ence to London Airport and gave an outline talk on the past, 
present and future of this massive terminal; the party then made a 
two-hour coach tour of the airport. 

The conference does not involve any formal discussions, but is 
held to keep its members fully up-to-date on modern developments 
in aviation, and to enable them to exchange views. A photograph 
of the visit to London Airport appears on page 460. 


LUTON’S ELEGANT TOWER 

pUTos Airport’s new control tower was officially opened 
by Mr. A. T. Lennox-Boyd, Minister of Transport and Civil 

Aviation and M.P. for Mid-Bedfordshire, on Wednesday, 

September 24th. The tower, of striking yet strictly functional 

design, commands a view of the entire airfield. 

The Minister was welcomed by Alderman R. C. Oakley, 
chairman of the Airport Committee, who said that Luton was 
determined to develop its airport and make it a worthy one in the 
network of air services in the country. 

Mr Lennox-Boyd said he was glad that a progressive muni- 
cipality which believed in the future of its own airport was to be 
found near to his own constituency. He said that although present 
stringencies in materials made certain developments difficult, he 
was very pleased that the elegant new control tower had been 
built, and he hoped that there would soon be a flourishing airport 
for Luton, to help its trade with other parts of the world. The 
Minister went on to say that he hoped to forward private enter- 
prise so that, together with State aid where it was needed, there 
could be harmony in the air. Congratulating Luton on its 
enterprise, he said that his Ministry could help in a number 
of ways. Alderman H. C. Janes, who was chairman of the Airport 
Committee last year, thanked the Minister for the encouragement 
his presence had given. 

For a period before the opening ceremony guests were enter- 
tained by a flying display in which the Percival Provost and a 
Prince were demonstrated, and a B.E.A. helicopter was seen for 
a few minutes, having been diverted on its London-Birmingham 
run. A D.H. Comet took a few minutes off from development 


THE FRIENDSHIP, Fokker’s projected DC-3 replacement, is illustrated 

for the first time by this artist's impression. Two versions of this 28/32- 

seat transport may be built—one with two Rolls-Royce Dart turboprops 
(as shown), the other with two Wright Cyclones 


. 


LUTON TOWER: As reported below, this attractive mew control tower 
ot Luton Airport hos been opened by the Minister of Civil Aviation 


flying in the area to show its paces and Capt. Beaumont’s conver- 
sation with the flying-contro! officer, Mr. P. T. Davies, was 
heard over the broadcast system. 

After the ceremony a York belonging to Eagle Aviation, Ltd., 
made several impressive low passes in front of the tower, and the 
Minister talked to the pilot, Capt. Harold Watkins, by R/T. On 
his inspection of the new tower Mr. Lennox-Boyd was accom- 
panied by Dr. Charles Hill, M.P. for Luton, and Mr. Norman 
Cole, M.P. for South Beds. 

Several other important projects are in mind for the develop- 
ment of the airport, and plans have been completed for the 
erection of additional hangars, for the laying of concrete runways, 
and the provision of full night-flying facilities. Reference was 
made to the layout and construction of the new control tower in 
Flight last week. Companies at present operating from Luton are 
Percival Aircraft, Ltd., D. Napier and Son, Ltd., Eagle Aviation, 
Ltd., and the English Electric Co., Ltd. 


U.K.-AUSTRALIA DISCUSSIONS 
T= partnership arrangements between B.O.A.C. and Qantas 
Empire Airways on the Kangaroo route were reviewed last 
week in discussions between Mr. A. T. Lennox-Boyd, Minister 
of Civil Aviation, and his Australian opposite number, Mr. H. L. 
Anthony, who is at present visiting European capitals. The 
Kangaroo service, which is operated by the two companies on 
a 50-50 basis, consists of six Constellation flights weekly in each 
direction between London and Sydney. This subject had been 

(continued on page 461) 
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B.E.A”s ACCOUNTS, 1951-52 


and substantial achieve 
with some severe dis- 
deficit.” This summary 
Airways’ fifth complete year of operations 
{ ended March 41st) introduces the 
| report and accounts, published last Tuesday 
to 18 a net loss of {1,423,611, an increase of 
n the previous year’s figure of £979,267. The news 
least) B.E.A. lost ground while B.O.A.C 
ear profit is certainly disappointing. How 
orporations operate under very different circum- 
iparisons, if not ofious, would certainly be 
r the publication of their respective accounts 
BEA financial results for the year under 

nm to a considerable increase in traffic:— 


endeavour 
infortunately 
an increased 


interns 


1951.52 





Variation 
(per cent) 


410,443,921 
£10,817 687 
412,241,298 
€1,423,611 
56.698 000 
16.695 000 


(8,674,681 
£8,998 821 
€9,978,088 
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$2,938,100 
30, 588.000 
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traffic figures shows that during the year 

135,579 passengers, 1,415 tons of excess 

vf freight and 6,489 tons of mail—percentage 

vus year's figures of, respectively, 20.9, 12.4, 24 
irs flown totalled 163,479 se sot down as follows 

i 108,367 hr; domestic routes, 44,410 hr; charter 

lan Ko2 hr. At 46.84 per C.T.M., revenue on inter- 
was almost twice the figure for domestic routes (24.0d 

if employees during the year was 7,978, or 13.2 per 

$1, and productivity per employee, as expressed 

went down by §.4 per cent to 7,107. The average 

¢ corporation was 115.4, compared with 98.5 

ar, and the average utilization of each machine 

ent from 1,486 hours annually to 1,395 (or from 


previ 


iby tt 


) February 1948 to October 1950, B.E.A. reduced 
profit—according to the time of year—by 
ponding month of the previous year. Good 

: made towards turning the loss into a profit; 
juent months showed a continuation of 
had been made possible by increased 
lopment of traffic, better staff productivity and 
ircraft performance. Explaining why the loss 
rd Lord Douglas of Kirtleside, chairman 


subs 


which 


of B.E.A., commented that most of the factors were outside the airline's 
control. He outlined the main reasons as follows: (1) Delay in delivery 
of the Elizabethans, which compicted only 116 revenue hours in the year 
under review. (2) The go-slow strike last July and August by over s00 

nembers of the Association of Supervisory Staffs, Executives and Tech- 
nicians; this “industrial dispute,”’ said Lord Douglas, had cost at least 
£150,000. (3) An “inflati»nary” incre *se of £86,000 in expenditure on 
petrol. (4) The burden cf demestic fuel tox (row 2s 6d/gall) (5 The 
introduction of the airways system and the consequent need to fly unpro- 
ductive mileage ; from B.E.A 's viewpoint Paris was now 20 miles farther 
away. (6) A rise in the cost of aircraft and engine spares, food, stationary 
and other materials. (7) Pay-increases to nearly every grade of employee 
totalling £600,000); these represented the greatest single cause of extra 
expenditure. (8) The restricted B-itish £25 travel allowance, which is 
expected to have an even worse effect on this year’s operations and will 
probably reduce budgeted revenue by 1§ per cent 

Claiming that the time is ripe for review of all rates of mail-pay, the 

report states that if B.E.A. had been paid at the average rates obtaining 
in America in 19$1 revenue would have been increased by some £1.8m, 
and that if B.E.A. had been paid at B.O.A.C. rates the increase would 
have amounted to some £375,000. It is also pointed out that no grant 
was made for the Scottish social services, whereas Air France and S.A.S., 
which declared profits for 1951, both received revenue payments for 
domestic social services 

Other main points in the report can be summarized briefly as follows 
Aircraft fleet: at March 31st, this consisted of 49 Vikings, 6 Elizabethans, 
33 Pionairs, 5 Dakotas awaiting conversion, 10 Dakota freighters, 2 Dart- 
Dakota freighters, 18 Islanders (Rapides), 1 Bristol Freighter and 6 heli- 
copters; orders had been placed for 21 Elizabethans, 20 Viscounts (with 
an order for six more under negotiation), and 2 Bristol 171 helicopters 
Vikings carried nearly 63 per cent of the total traffic during the year, with 
Pionairs or Dakotas taking most of the remainder. Flight operations: some 
116,200 take-offs and landings had been made during the year without 
serious accident. Total number of flying staff stood at 1,085 on 
March 31st; of these, 289 were captains, whose 1951-52 flying hours 
averaged 673. Although no international decision had been taken on 
short-range navigational aids for Europe, B.E.A. had decided to adopt 
the Decca system. All aircraft except Rapides were to be fitted with I.L g 
Regularity, i.¢., percentage of scheduled services achieved, had averaged 
95.2 per cent over the year, and of these services 76.6 per cent had 
arrived within 15 minutes of schedule. Flight simulators for Elizabethan 
and Discovery (Viscount) crew-training were due for delivery next year 
Helicopter operations: the helicopter experimental unit had made 1,188 
flights, totalling 797 flying hours. Its net cost was £86,696, of which 
{£80,665 was chargeable to the M.C.A. and M.O.S. on an experimental 
contract. London terminal: Kensington Air Station, which had handled 
over a million passengers, was “busting at the seams,”’ after prolonged 
negotiaticns with the L.C.C., the Corporation had acquired the Waterloo 
Gate at the South Bank site, which would come into operation as the new 
London terminal next spring Subsidiary and associated compames 
achieved the following results in 1951: Gibraltar Airways, £2,492 deficit; 
Aer Lingus, £74,205 profit; Alitalia, £800 loss; Cyprus Airways, £1,791 
loss. The future: the new aircraft, though expensive in their initial stages 
would bring B.E.A. into a profitable state. The report could not forecast 
an improvement in the financial position during 1952-53. Nevertheless, 
it was hoped that the tide would turn before the end of that year 


INTERESTED PARTY: AERODROME OWNERS AT L.A.P. 


“Plight’’ photograph 


A visit to London Airport was one of the features of the two-day conference held last week by the Aerodrome Owners’ Association; members of the 
porty ore pictured here during their inspection of the new B.E.A. maintenance base. Full members of the Association represent the mojority of 
commercial and municipal airports in this country, and the associate members are closely connected with or interested in civil aviation. 
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Do you know your airfields? 


Recognise this airfield? It’s No. 27 in this 
series of puzzle photographs. You'll find the 
answer below on the right.® 


As you come in on the circuit at any major airport in Britain 
you can take one thing for granted: the ready welcome and 
brisk efficiency of the men of the SHELL and BP Aviation 
Service. They're always on duty—experts at refuelling aeroplanes 
of all makes, sizes and nationalities. These men are good at 
their job because they like it. 


Shell and BP Aviation Service 


Shell-Merz and B.P. Ltd., Shell-Mexr House, Strand, London, W.C.2. 
Distributors in the U.K. for the 
Shell and Anglo-Iranian Oil Groups. 
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Whatever flight conditions prevail, it is fairly certain that in the Princess— as in the Comet 
there will be a Smiths, Kelvin Hughes or Waymouth instrument to register them. This 
giant aircraft relies On numerous instruments supplied by the Smiths Group covering 


flight and engine performance, navigation, cabin pressure and fuel consumption. 


SMITHS AIRCRAFT INSTRUMENTS LTD 


The Aviation Division of S. Smith & Sons (England) Ltd. 
CRICKLEWOOD LONDON nw? ENGLAND 





Sale S ( ‘ naires for 


KELVIN & HUGHES (AVIATION) LTD <KE> K.L.G. SPARKING PLUGS LTD WAYMOUTH GAUGES & INSTRUMENTS LTD 
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continued from page 459) 


omy ” preliminary discussions in Canberra and Melbourne, 

wh ge of the tripartite companies, British Com- 
podbot cific Air Lines and Tasman Empire Airways, in 
which interests are held by Great Britain, Australia and New 
Zealand (a proposal to merge Qantas and Tasman is reported 
to have been on the agenda). Since no New Zealand minister 
was able to attend the London talks, these were concerned mainly 
with the B.O.A.C. Q.E.A. partnership and other civil aviation 
matters of mutual interest to the two countries 


S.A.S. PLAN NORTHERN-ROUTE SERVICES 
WRITTEN by Einar Pedersen, a navigator of Scandinavian 
Airlines System, an article in Flight of August 8th discussed 
the potentialities of the polar route for commercial aircraft flying 
between Europe and Canada, the east coast of North America and 
the Far East. It was pointed out, for example, that an airliner 
could fly from Stockholm to Tokyo via Bodo, Thule, Anchorage 
and Shemya in 30 hr 1§ min, some 1o hr less than by the con- 
ventional route via Rome and Bangkok. Now S.A.S. have 
announced their preliminary plans to take advantage of this time- 
saving route. Scheduled services from Los Angeles to Sweden via 
San Francisco, Seattle, Vancouver and Thule will, it is hoped, be 
inaugurated within the next year—perhaps as early as the spring 
of 1953. Valuable operating experience should be gained in 
November, when two of the company’s new DC-6Bs are due to 
be ferried from California to Scandinavia by way of the Arctic. 


PROVENCE ON TRIAL 


OOD progress is reported by Air France with operational 

trials of the first of its 12 double-decked Breguet 763 Provence 
passenger/freight aircraft. Tests began with landings at principal 
airports in France and North Africa, and since August 26th the 
aircraft has been carrying cargo on the Paris-Algiers and Paris- 
Casablanca routes. Utilization, which reached 40 hours in the 
first week, will gradually be increased as the aircraft starts to 
operate on longer routes. Flights to French West and Equatorial 
Africa will continue until December 1952, when the Provence is 
expected to receive its final C. of A. for passenger-carrying. 
Already, it is reported, the trials have shown performance in 
excess of expectations, including a cruising speed at mean weight 
of 227 m.p.h., maximum cruising speed of 240 m.p.h., and range 
at full load of 1,250 miles. 


B.O.A.C.’S REPORT: A POSTSCRIPT 


AS interesting postscript to last week’s B.O.A.C. report for 
the year 1951/52 was formed by some remarks made by Sir 
Miles Thomas at a conference following publication of the report. 
Sir Miles had stated that B.O.A.C.’s profit was small in 
relation to the uncertainties of international airline operation. 
It would not be easy to continue to make a profit. This point 
was emphasized by his statement that there was a falling-off in 
mail revenue, that the fuel strike had cost the Corporation 
£250,000 and that, in general, improvement was not as fast as 
it had been last year. On the subject of freight operations he said 
that the Corporation would like to do reguiar cargo flights across 
the North Atlantic, and they were actively studying the prospects. 
However, economy depended on equipment, and successful 
freight operators were using only the latest aircraft. B.O.A.C. 
were pressing for a freighter version of the Britannia. Sir Miles 
implied that most of the all-freight overseas routes were likely to 
be operated by the independents, although the Corporation 
would exploit to the full the possibilities of carrying freight as 
“fill up” on the regular passenger services. 

Although the initial break-even load factor for the Comet was 
slightly higher than for the rest of the Corporation’s types, this 
was only to be expected in the early stages. No decision as to 
the use of Comet IIs on the North Atlantic route could be made 
until they had acquired the prototype for upper-air exploration 
trials over the route. If the results were favourable their plan 
would be to fly Comet services direct from New York to London 
and from London to New York with one stop—at Gander. The 
aircraft was likely to begin its working life on the South American 
routes. The first Comet I service to Singapore would start on 
October 14th and the inauguration of the London-Tokyo service 
was scheduled for the spring of 1953. 

Sir Miles also revealed that the de Havilland company had 
received B.O.A.C.’s letter of intent for Comet IIIs, although he 
was not yet prepared to disclose the number of aircraft involved. 
If Pan American Airways decided to buy Comet Ills—and Sir 
Miles appeared to think this was now very likely—the Corpora- 
tion would give its competitor part of its “place in the queue.” 
Although B.O.A.C.’s self-imposed réle as “salesman” for the 
Comet is in line with national policy, it does not conflict with 
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the Corporation's own interest in accelerating world-wide accep- 
tance of jet transports 

An indication of the success of B.O.A.C.’s low-fare North 
Atlantic services is the fact, announced last Monday, that the 
Corporation had acquired two more Constellations—68-seat 
Model O49s, bought from Pan American 


CHARTER NOTES 
FEpuRine the week ended September 28th, the British indepen- 
dent air transport operators completed 88 commercial flights 
in addition to their regular trooping work. Although some 
operators were rather less busy than usual the overall result of the 
week's flying was a 10 per cent increase in the recent average 
mileage. Sixty thousand miles of freight flying and 32,500 miles 
of passenger work were completed; the increase is accounted for 
mainly by refugee trips from Berlin to Hanover, and by a gencral 
tendency for charter flights to be flown over longer distances 
Although freight »uleage has recently remained constant the amount 
of goods carried has fallen again to 360 tons; simultancously, 
passenger traffic has once more risen to more than 1,000, with 
mileage likewise increasing by about 10,000 miles over the previous 
week. Because of a copying error on the part of this contributor 
some very wishful but incorrect passenger-mile and ton-mile 
figures were quoted last week. These should have read 155,000 
ton-miles and §05,000 passenger-miles (45,800 ton-miles); this 
week the freight ton-miles figure is 136,000. 

The aircraft in greatest use this week was the Dakota, with 42,000 
miles to its credit. Avro Yorks flew 26,500 miles and Bristol Freight- 
ers 24,000 miles. The probable resultant revenue was, at £40,000, 
the highest for some time ; flying hours, at $73, were also higher and 
exactly $0 per cent of them logged were by Dakotas. One of the 
more urgent charters was a dash to Marseilles, by a Dakota of 
Eagle Aviation, carrying a new ship’s boiler to a disabled vessel. 
An Eagle Dakota flew to Geneva and returned with 24 passengers 
and a York returned from its helicopter delivery trip to Khartoum. 
That city was the destination of 42 passengers tlown out from 
England in Dakota aircraft of Air Transport (Charter) (C.1.) Ltd., 
manned by Airwork crews and under sub-charter to Airwork. 

Bristol 170s on the “minor airlift’’ completed 35 round trips 
from Berlin to Hambu'g, Hanover and Dusseldort; about 10 of 
these were passenger flights. In four of these round trips Silver 
City Freighters carried 16 racing cars between Hamburg and 
Berlin. Other Silver City work included two freight trips to North 
Africa and a return horse flight between Le Bourget and Black- 
bushe. The usual load of 11 tons of cheese was ferried across the 
Channel from Lympne to Le Touquet, as were seven tons of 
periodicals. Air Charter’s Yorks also completed 35 round trips 
from Berlin, many of these being passenger flights. 

Scottish Airlines completed one return Dakota trip to Dukhan 
with freight for the Iraq Petroleum Company and took 28 passen- 
gers to and from Innsbruck and Salzburg. 

A Skyways York returned with freight from Bangkok but heavy 
trooping work prevented this company from undertaking com- 
mercial work. bk S. Aero Charter brought back a Dakota from 
Johannesburg with a load of freight and sent out a similar aircraft 
to the same destination, with 29 passengers, for Tropic Airways. 
Another B.K.S. Dakota flight brought 24 passengers back from 
Geneva. There may be a falling-off of normal business in the next 
few days, but this should be counter-balanced by a very substantial 
rise in the amount of passenger flying from Berlin 


HELICOPTERS FOR HORTICULTURISTS 


| bye a paper (““The State of Horticulture’’) read before the Canter- 
bury Branch of the National Farmers’ Union on September 
17th, Mr. John Baker White, M.P., had some interesting things 
to say about the possibilities of the helicopter for the transport of 
market produce. 

“We all know too well,” he told his audience, “the problems of 
transport, and the problem that arises from the fact that our areas 
of horticultural production are centred largely in the south-east, 
south and west of the country (and in the case of the Channel 
Islands farther south still), whereas with the exception of the 
London area the great consuming centres are in the North and 
Midlands. It also happens that it is more economic for the 
foreigners to send their produce to London and the southern 
markets. The situation, therefore, quite often arises that there isa 
glut of produce in the London market, with bad returns to the 
growers, when the produce of which there is a glut is not available 
in the Lancashire, Scottish, North-East Coast and Yorkshire 
markets at all. This often happens in the case of carly straw- 
berries, cherries, broccoli, peas and beans—the very crops that 
should give the best returns to the grower. 

“I believe that we must look somewhere else, other than road 
or rail, for a solution to this problem. The helicopter is now being 
developed as a commercial and military aircraft at a tremendously 
high rate. New and bigger designs are being manufactured in this 
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country, and the Americans now have a helicopter that will lift a 
load up to the size and weight of a Sherman tank. In contrast to 
other aircraft, helicopters do not require prepared landing-fields 
The largest British helicopter at present in service would carry 
a load of about 900 Ib of freight. That weight of, let us say, carly 
strawberries, picked up at Titchfield or some other centre in the 
Hampshire strawberry area, would, I believe, be a sound economic 
proposition delivered in the best possible condition a few hours 
later in Manchester, Birmingham or Leeds. I think the same 
argument would apply for early cherries, early vegetables and 
tomatoes grown under cloches and glass, and perhaps even for 
early Coraish broccoli. The new Bristol 173 helicopter, on show 
at Farnborough recently, can carry a 1,500 |b load 


"THE new service between Auckland, N.Z., and Western Samoa 

will be opened by Tasman Empire Airways on October 14th. 

It will be operated thrice monthly with Solent flying-boats, whicn 

will make a night-stop at Suva, Fiji 
. 


Extension work at Roagatai Airport, Wellington, N.Z., is now 
nm progress. The scheme, waich is expected to cost over £3m, 
includes the building of a 6,o00ft main runway 

. . * 

Prince Bernhard of the Netherlands will, it is reported, take part 
in the inaugural flight of a new K.L.M. weekly service between 
Amsterdam and Mexico City. Due to open on October 27th, the 
service will be operated with DC-6s tlying via Montreal and 
Monaterray in 30 hours 

*. . * 

The results of A.N.A.’s famous “Air Beef"’ operation this year 
are said to be the beet experienced since the cattle airlift began in 
1949. The number of catile killed at Glenroy and flown by Bristol 
Freighter to Wyndham this season is expected to total §,300, an 
increase of over 1,209 on last year’s figure 

. . 7 

Greatly increased operating costs are blamed for the loss of 
£76,000—-twice the previous year’s deficit—suffered by East 
African Airways during 1951. The company’s revenue rose by 
29 per ceat during 1951, and the number of passengers carried 
64,090) Was 31 per cent greater than in 19§0. 

* . . 

During the six-month period ended June, 1952, aircraft of 
Central African Airways flew 21,057,823 revenue passenger-miles, 
3§ per cent more than in the corresponding period last year. The 
number of passengers carried was 43,539, an increase of 38 per 
cent, while mail and freight figures showed increases of 16 and 
24 per cent 

. 7: . 

During August, B.E.A. carried 204,800 passengers—a record 
figure which almost approaches the total transported in the first 
year of B.E.A.’s operations, 1946-47. The Corporation is the first 
European airline to exceed 200,000 passengers in a month. Of the 
total, 95,000 flew on B.E.A.’s international routes and over half the 
remainder were carried on the Channel Islands services. 

. . * 

Japan has applied for membership of I.C.A.O. under the terms 
of the Peace Treaty signed in San Francisco a year ago. The 
application, which has been submitted to the United Nations 
General Assembly which begins on October 14th, will also have 
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“I am proposing to make further inquiries into the whole 
economic aspect of this problem, but I do think it is one to which 
all those engaged in progressive horticulture should direct their 
most serious attention. I also believe that where airfields are 
available more could be done by using Dakota aircraft for internal 
carriage of fruit and vegetables. If it is economic for the French 
to fly fruit and vegetables here it is surely economic for us to 
consider doing the same thing. Half the battle in getting good 
prices for produce,” said Mr. White, in concluding this section of 
his lecture, “is to get that produce into the shops in the best 

yssible condition and sell in the shortest possible space of time. 

think also that the Government and the wholesale and retail 
federations should get together to try to ensure that more of the 
foreign produce directly competitive with our own early crops 
should go to the northern markets.” 


to be approved by the I.C.A.O. Assembly; if it is successful, Japan 
will become the §8th nation to join the organizaticn. 
* * * 

Mr. Robert Watson, who was until recently industrial relations 
officer to the Road Haulage Executive, took up his new duties as 
chief personnel officer of British European Airways on October rst. 
Mr. Watson, who is 47, has had extensive experience in personnel 
management both in Britain and in America during the past 
24 years 

* . ® 

Qantas Empire Airways have received permission to make an 
additional stop—at Melbourne—in each direction on their fort- 
nightly service from Sydney to Johannesburg. The Constellations 
used on the service will leave Sydney at 2030 hr on alternate 
Mondays, landing at Melbourne some two hours later and taking off 
for Johannesburg, via Perth, the Cocos and Mauritius, at 0001 hr. 

* * * 

The seventh General Assembly of the International Union of 
official travel organizztions is to be held in Naples from October 7th 
to 12th. Restrictions bn international! travel will be a major subject 
for discussion between delegates from the 46 member-countries, 
including Sir Alexander Maxwell and Mr. J. G. Bridges, respec- 
tively chairman and director-general of the British Travel and 
Holidays Association. 

. + 

Cambrian Air Services report that August was the third con- 
secutive month in which records for air travel between Cardiff and 
the Channel Islands have been broken. The company’s Rapides 
carried 1,370 passengers on 234 flights between Cardiff and Jersey, 
of which 88 were routed via Guernsey. The load-factor for the 
month was 83.5 per cent. Since the service was inaugurated in 
May, 1949, the Rapides have flown over half a million miles, 
carrying 11,768 passengers. 

. . * 

The allegation that, ‘because of improper storage,’’ Government 
surplus engines and other aviation equipment offered for sale 
nowadavs are “invariably unserviceable’’ is contained in a recent 
A.R.B. notice to licensed aircraft engineers and owners of civil 
aircraft. If such equipment has been stored or unused for more 
than six months since manufacture or complete overhaul, it must 
be completely dismantled, overhauled and tested, states the notice. 
Inspection of R.F.D. life-jackets is the subject of another A.R.B. 
notice, No. 39. 

* * * 

“Air Cargo Teams with Air Logistics’’ is to be the theme of 
a series of lectures and discussions on December 1st at the Hotel 
Statler, New York, forming the fourth annual Air Cargo Day of 
the American Society of Mechanical Engineers. Mr. L. R. 
Hackney of Lockheed will act as chairman, and Mr. C. D. Brell, 
operations vice-president of Seaboard and Western Airlines, will 

be vice-chairman. The only European speaker will be Mr. De Boer 
of K.L.M., who will read a paper entitled Air Freight Development 
in Europe. 
* * * 

The French Colonial operators U.A.T. have recently been 
conducting trials in Equatorial Africa with a turbomeca Palas 
auxiliary jet unit fitted to one of their DC-3s. A Dakota Aigle-Azur 
was also fitted with a Palas recently and two of these 250-Ib-thrust 
units have been iastalled in a Curtiss Commando’ operatcd by 
a Brazilian company. The Palas is offered as a complete power- 
boost unit by the $.N.C.A.S.O. organization; British Common- 
wealth sales are handled by Aerocontacts, Ltd., of Gatwick. 


ADMIRAL is the class-name given by B.E.A. to their Vikings mod fied to 
carry 32-38 passengers, as shown here for the fist time. The Corporation 
is using these aircraft on the new cheap-fare services between London 
and Paris, which opened on Wednesday. 
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Royal Air Force and Naval Aviation News 


R.A.F. in U.S. Bombing Contest 


ON Sunday last two Washingtons of 
No. 3 Group and two Lincolns of 
No. 1 Group left Prestwick for America 
to take part in the U.S.A.F. Strategic Air 
Command bombing competition, which 
will be held at Davis-Monthan air base, 
Tucson, Arizona, from October 13th 
to 18th. 

They are competing at the invitation of 
General Curtis LeMay. It will be remem- 
bered that aircraft of the 7th Air Division, 
Strategic Air Command, took part in the 
R.A.F. Laurence Minot Trophy competi- 
tion last July and were placed second. 

The R.A.F. team is commanded by 
W/C. H. N. G. Wheeler, D.S.O., O.B.E., 
D.F.C., who is wing commander flying at 
Marham. S/L. T. Helfer, D.F.C., from 

Hemswell, commands the Lin- 
colns. Captains of the Washingtons are : 
S/L. J. R. Denny, M.B.E., D.F.C., and 
F/L. N. R. L. Bristow. The Lincoln 
captains are Sgt. J. H. Waterman and 
K. N. Marwood. 


Canadair Sabres for R.A.F. 

HE Canadian Defence Minister has 

announced that Canada will begin to 
ship Sabre jet fighters to Great Britain 
during November. These machines, pro- 
duced by Canadair, Ltd., will probably 
be essentially similar to the F-86E* variant, 
which now equips squadrons of the 
R.C.A.F. based in this country. It is 
likely that some of the first R.A.F. Sabres 
will be issued to squadrons of the 2nd 
A.T.A.F, 


Ice-cap Rescues 
T= twelve men forming the aircrew 

of the R.A.F. Hastings which force- 
landed on the 8,o00ft ice-cap while drop- 
ping supplies to a forward camp of the 
British North Greenland Expedition, have 
now all been rescued 

On September 23rd came the news that 
three slightly injured cases, Major D. S. 
Barker-Simpson, F/S. F. Burke and Capt. 
Stover, U.S.A.F., had been flown out by 2 
Grumman Albatross operating from the 
American base at Thule. 

To rescue the remainder, a Dakota fitted 
with skis and piloted by Capt. F. O. 
Burnett, U.S.A.F., landed two days later 


ON THE ICE-CAP 


AEROBATIC PLAN: Fit. 
Byrne, of Central Flying 
School, inverts his Har- 
vard before the camera 
prior to his solo aerobcti- 
shows at South Cerne; 
and Abingdon on Ba.tl: of 
Britain day. 


at the scene of the acci- 
dent and stayed on the 
ice-cap for an hour and 
a half. The nine men 


were : on ; 

Clancy (pilot), F/Ls. 

E. K. Adair and R. E. 

Michie, F/O. L. Rich- 

ardson, F Eng. R. R. Mosley, FS. J. Boyd, 
L/Cpls. R. Hussey and B. Yates and 
Pte. G. Jones. 

The operation was caryied out under the 
direction of Colwnel Bernt Balchen, 
U.S.A.F., the famous polar pilot. The 
Dakota was assisted by two other aircraft, 
one providing navigational assistance and 
the other acting as a direction guide half- 
way between the ice-cap and Thule. 

Thanking the Americans for their aid 
in the rescue, Marshal of the Royal Air 
Force Sir John Slessor sent the following 
message to General Vandenburg, Chief of 
Staff U.S.A.F. “I am most grateful for 
your whole-hearted co-operation in the 
rescue of personnel marooned on Green- 
land ice-cap after Hastings forced landing. 
All here are much relieved at the news of 
the successful air rescue and I would 
particularly like to thank the Commanding 
General, North-East Air Command, and 
the 6th Air Rescue Squadron for making 
this possible.”’ 


Britannia Shield 

'OMORROW, at a ceremony at R.A.P. 

Station, Uxbridge, Lord De L’Isle and 
Dudley will welcome over 150 competitors 
for this year’s Britannia Trophy Competi- 
tion. The nations represented will include 
Belgium, Gt. Britain, Holland, Norway 
and the United States. 

The competition comprises an annual 
series of sporting contests between service 
teams of Allied Nations, for a perpetual 


taken off by the Dakota 
; M. A 


“Greenland’’ is surely a misnomer for the snow-covered area where the 


Hastings force-landed. This photograph was taken in a temperature of minus 17 deg C before 
tents were erected to protect the crew. 


=> ee 


challenge trophy, made from oak salvaged 
from the ruins of bomb damaged Guildhall 
in London. All profits from the competition 
are devoted to R.A.F. charities 


Farms and Gardens 
PPRIZEWINNERS in the ‘R.A.F. Horti- 

cultural Show, held at the R.H.S. New 
Hall, Westminster, last Tuesday and 
Wednesday, received their awards from 
Lady Slessor. 

The Unit Farms and Gardens Com- 
petition was won by St. Eval, Cornwall 
with Boscombe Down, Wiltshire, and 
Lindholme, Yorkshire, tying for second 
place. MHullavington, Wiltshire, came 
fourth. 


R.Aux.A.F. Coronation Ball 

RRANGEMENTS have already been 

finalized for a Royal Auxiliary Air 
Force Coronation ball to be held on 
Friday, May 29th, next year, at the Savoy 
Hotel, London. Tickets are 458 each. It 
is expected that a number of distinguished 
honorary air commodores and R.A.F 
officers will attend 

Past members of the A.A.F. and 
R.Aux.A.F. will all be welcome, but they 
should obtain their tickets through the 
units with which they served because, 
should requests exceed §00, a ballot may 
have to be held. 

The arrangements are in the hands of a 
committee, of which F L. R. G. Shilling- 
ford is chairman. F/O. P. F. Johnson, 
W.R.Aux.A.F. is secretary and all com- 
munications should be addressed to her at 
Woodside, South Ascot, Berkshire 


R.N.V.R. Air Divisions 

FFICIAL titles have now been 

approved for the R.N.V.R. Air 
Divisions, formed in June of this year at 
four Naval air stations to facilitate the 
rapid expansion in an emergency of the 
air branch of the Royal Naval Volunteer 
Reserve. In future, they will be known as 
The Scottish Air Division, based at Doni- 
bristle, Fifeshire, and commanded by 
Cdr. (A) J. D. Murricane, M.B.E., D.S.C., 
R.N.V.R.; The Northern Air Division at 
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mmanded 
M.B.I 
fir §=Drnanor 
nd commanded 
stherford, M.B.E 
The Channel Au 
! and commanded 
t Cdr Bow Ds< 
KN.V._R 


New C.O., for No. 1831 Squadron 
SUCCEEDING Lt. Cdr. K. H. Tickle 
7 RN.V.R., whe commands No 
1841 Squadron, Lt ir. W. A. Storey 
R.N.V.R., has taken over the command 
{ No 1831 Squadron at Stretton, 
Lancashire 
Lai. Cdr. Storey has been with No. 1831 
1947 and during the war flew Wild 
ats in No. 8§3 Squadron, operating trom 


ort carrier H.M.S. Que 


R.N.Z.A.F. in Middle East 
"THE New Zealand Chief of the 

A.V-M. D. V. Carnegic, has said that 
when No, 14 Squadron R.N.Z.A.F. has 
ompleted its tour of duty in the Middle 
East it will be relieved by No. 75 Squadron 

It is intended that No. 7§ will take over 
the Vampires of No. 14 in place of their 
own fighter-bomber Mosquitoes To this 
nd they will post selected pilots and 
ground crews for Vampire training with 
No. 14 Squadron 


Air Staff 


R.A.F.A. H.Q. Opened 
headquarters of the High 


EE 

Wycombe branch of the Royal Air 
Forces Association were officially opened 
Air Chief Marshal Sir Norman 
d by Lady 


new 


f itly by 
tottomiey, 


Bottomley 


who was accompani 

During the ceremony the branch chair 
rar Mr. G. B. Le presented Sir 
Norman tankard as a 


remento of th s 


with a siiver 
casion 


R.Aux.A.F. Appointment 
commanding 


§ ht. new 
soo (County of Kent 


R.Aux.A.1 is SL. D. ce 
will succeed S’'L. H, ¢ 
S 


officer of 

Squadron, 
Villiers He 
Kennard 


de Villier erved with 


Nos. 68 


| 
l 
und 608 Squadrons in 1942 before 


going 
to the Middle East, where he spent mor 
than 12 months with No. 252 Squadron 
Returning to Britain at the end of 1943, 
he had a short spell of duty with No, 288 
Squadron before joining de Havillands as a 
test pilot He has been with No. sa 
Squadron since 19458 


No. 2600 at Biggin Hill 

aN os ler that th guns may co-operate 
with the aircraft for training, No 

City 


260K 
of London \. Squadron ha 


NEW ZEALAND CELEBRATION 


NO TRICORN : Lt. Macdonald, R.N., of No. 803 
Squadron, wearing the new naval ‘‘Lombard"’ 
flying helmet. No. 803 have Attackers 


joined its parent squadron, No. 600, at 
Biggin Hill for week-end training. No. 2600 
is commanded by S/L. A. G. Collings, and 
the Queen Mother is the unit’s Honorary 
Air Commodore 

This brings the number of R.Aux.A.F 
units at Biggin Hill up to four; those in 
addition to Nos. 600 and 2600 are No. 615 
County of Surrey) Squadron and No. 3604 
Fighter Control Unit 
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Over 300 aircrew and ex-aircrew members were present 
at the Auckland Brevet Club's Battle of Britain dinner 
s chatting with A.V-M. D. V. Carnegie (right) 


Air Chief Marshal Sir Keith Park (left) 
In the centre is F/L. A. W. Robertson. 


Henlow Church Windows 


JAONDS are being raised to provide 
stained-glass windows for the station 
church at Henlow. SL. H. W. R. Cullen, 
C. of E. chaplain on the station, states that 
two windows, which will include the crests 
of two\commands, have already been pro- 
vided by a private collection among the 
officers. These are to be unveiled and 
dedicated by Canon L. Wright, Chaplain- 
in-Chief to the R.A.F., next month. It is 
hoped that the other seven windows, pre- 
sented by member-firms of the Society of 
British Aircraft Constructors, will be 
installed by that time 


Reunions 

HE annual “Evening of Reminiscences”’ 

of the R.A.F. Movements Organization 
will be held at the Palmerston Restaurant, 
Bishopsgate, London, on October 11th 
Tickets (12s 6d) and further details from 
Mr. H. G. Rae, 11 Preston Close, Straw- 
berry Hill, Twickenham, Middlesex. 

The fifth annual reunion of No. 166 
Squadron is to be held in London on 
October 18th. Further information and 
tickets (12s) may be obtained from F/L 
F. C. Tighe, 31 Mayo Road, Sherwood 
Rise, Nottingham 

The Peacock, Maiden Lane, Strand, 
London, W.C.2, at 7 p.m. on Saturday, 
October 25th, is the venue for No. 136 
Squadron’s reunion. Tickets (10s) ave 
available from SL. V. K. Jacobs, co 
R. W. Cross, 35, Carlton 
Southampton, Hampshire. 

M.R.E.S. officers’ fourth reunion, to be 
held in London on Saturday, Decem- 
ber 6th, will include a show. Organization 
is in the hands of S L. P. E. Laughton- 
Bramley, M.B.E., R.A.F. Officers’ Mal- 
colm Club, 2426 Cadogan Gardens, 
S.W.3 


Crescent, 


BACK TO THE EYRIE: A Skyraider approaches 
the flight-deck of H.M.S. “‘Eagle’’ during 
exercise ‘Mainbrace.’’ 
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Precision {in sheetmetal 


FOR THE AIRCRAFT INDUSTRY 
Production specialists and repair experts for jet pipes, 
flame tubes, exhaust units, discharge nozzles, etc. 


BURNLEY AIRCRAFT PRODUCTS LTD - FULLEDGE WORKS - BURNLEY . LANCS ENGLAND Phone : Burnley 3121 


S —_— 
KIDDE- . ima =. 
SUN 

CRASH 
TENDERS 


DELIVERED IN —< 
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Very 
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PERSIA; 


The WALTER KIDDE COMPANY LTD. NORTHOLT, MIDDLESEX. 


Telephone : WAXlow 1061 


SUN ENGINEERING (RICHMOND) LTD. KINGSTON -ON-THAMES 
Telephone : KINgston 7407 
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“==Halls= 
AIRCRAFT FINISHES 


APPROVED BY A.1.D. AND A.R.B. 
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are supplied to 
THE BRISTOL AEROPLANE COMPANY LTD 
and were used on the interior of the 


‘BRABAZON I’ 
JOHN HALL & SONS 


(BRISTOL & LONDON)LTO., BRISTOL 





] Hengrove, Bristol, 4, and 1-5 St. Pancras Way, London, N.W.1. 





Have you got 
the right connections? 


Even the best-designed fuel-run can hold up 

refuelling operations if the method of connect- 

ing one pipe to another causes restrictions. 

The F. R. Pipe Connector, although designed 

specifically for pressure-refuelling systems, has 

proved itself the ideal connector for use in 
fuel systems generally. 


% Note the following advantages of the 


F.R. PIPE CONNECTOR 


A degree of flexibility both axially 
and radially 


No captive fictings 
Low weight and compactness 
Ne special pipe end fittings 


No restrictions to flow. 

Wide temperature range (70 to 
FP C). 

Easy connections in confined 
spaces 

Large range of sizes from j}° to 4 


FLIGHT REFUELLING LTD 
ENGLAND 


W you are having trouble with your connec 
FLIGHT REFUELLING LIMITED 


Tarrant Rushton Airfield » Blandford « England. Tel 


tens, write to us 


Blandford 501 


Si ieieerterieihietiianensinineencesoniesseeeenmmieemeemmeemee 





li? 


There are no finer 
springs than 


Springs by Riley 


ROBERT RILEY, LTO., MILKSTONE Phone Rochdale 2237 (5 lines) 





SPRING WORKS, ROCHDALE Grams “Rilospring’’ Rochdale 
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The Ordnance Survey is mapping 
Britain's urban areas on the hitherto 
little used scale of 50” to the mile. 
Obviously a job for Williamson Air 
Survey Cameras and Photogrammetric 
Equipment. For, where precision comes 
into the picture, scientific mapping by 
air means Williamson Cameras. 

For the accurate charting of unexplored 
territories, for forestry inventories, min- 
eral and oil prospecting, archzological 
surveys, town planning . . . and a host 
of varied purposes throughout the globe 
where Air Survey is needed, Williamson 
Equipment provides the essential 
requirements. 


WILLIAMSON 


Manufacturing Company Limited 


Photographic Engineers 
LITCHFIELD GARDENS, LONDON, N.W.10 
In Canada: Williamson Company of Canada, Toronto, CANADA 





Here is how you 
actually see the same 
area— mapped at I” 
to the mile. 
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AVIATION 
TRADERS 
LIMITED 


Our A.R.B. approved bonded stores at 
Southend, Stansted and Blackbushe Air- 
ports, carry among the largest stocks of 
airframe, engine and ancillary spare parts 
in this country. We can arrange to release 
certain items to A.1.D. conditions. 


We offer the following selection of spare parts :— 


10B/7706 Aerial Beadweights No. 2. Beads 
1.25in diameter. Total weight 4 Ib. 
As used in DAKOTA aircraft. 


SCR.274/N Command Equipment. We have 
large quantities of breakdown spares 
for this equipment. Complete list 
available on application. 


5U/363 Control Panel, Type 5, 24 V, for use 


with generators, Type U and Type 
V. A large quantity available. 


5C/758 
5C/761 


We can supply large quantities of these Fuse 
Boxes in manufacturer's condition. 


Fuse Box, 4-way, Type C. 
Fuse Box, 8-way, Type D. 


We have extensive stocks of Light Alloy Bolts 

and Nuts, anodised. We would be pleased to 

receive your inquiries and are prepared to offer 
quotations, ex stock. 


6A/1174 
6B/47 


Compass, Astro Mk. Il. 


Douglas Combined Protractor and 
Parallel rule; new manufacturer’s 
stock. 


All inquiries for any of the above items, or 
items not shown, to our Sales Department: 


15, Great Cumberland Place, 
London, W.1 


Telegrams : 
“Aviatrade, Wesdo, 
London.” 


Cables : 
“Aviatrade, 
London.”’ 


Telephone 
AMB. 2091 
(5 lines). 
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CLASSIFIED ADVERTISEMENTS 


Advertisoment Rates. 4/- per line, minimum 4&/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-, 
Kach paragraph ie charged separately, name and address must be counted. All advertisements must be strictly 
prepaid and sbould be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 
Lomwion, 8.E.1 


4 Orders and cheques sent in payment for advertisements should be made payable to Tiiffe & Sons, Ltd 

an and cromed 4& Co 

AIRCRAFT ENGINEER Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15°, for 

62 consecutive insertion orders. Full particulars will be sent on application. 

Ses My For the convenience of private advertisers Box Number facilities are available at an additional 
> words plus | - extra to defray the cort of registration and postage, which must be added to the 
nt charge Keplies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street 

PRESS DAY Classified advertisernent - 

The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 

for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 

« > / 

FIRST POST THURSDAY for publication Situations V . The engagement of persons answering these advertisements must be made through the local 

yfice of the Ministry of Labour and National Service etc. if the applicant is a man aged 15-64 or a woman 

she or the employer ia excepted from the provisions of The Notification of 


copy should reach Heod Office by 


n the following week's issue subject to 
aged 15-50 inclusive. unless he 


space being available Vacancies Order 195 
AIRCRAFT FOR SALE 
W S si KLETON L™ I 
GLOSTER AIRCRAFT A ce Rese Sind of su path 
TO ’ 


(pVERsEAS B YERS i 
CO., LTD. B big batch of t TIGER MOTHS being . and haréwesring 
TR have a bi *~ a Oo por GER ( § 
ECOTE - GLOUCESTER Wicmeret. Al Game: have newly overhauled . yet very pliable 
HUCCL Gipsy’ Major engines (1.500 hours life ne 7 
fabri » fuselage. tall, rudder, fin and i 
necetmary, on the wings toc They will te » 
astome>nrs require ments with n verseas registration 4 
The following VACANCIES letters painted on. Last, but not least, they will have SKIN LINING 
* ae = tish Certifi ate of Airworthiness for 12 months ensures @ cosy 
most reliable firms tn this country comfort not other 
exist On progressive projects MAYAN, AIRWAYS. | have recently delivered to : wise ehteinatie 
= ‘ AIRSPEED CONSUL ; ‘ Supplies strictly 
of advanced interest it was fitted wi € y overhauled engine 4 limited £5/19/ 
inapected by wement at Brooklands 
r 0 as is” orw « Certificate of Airworthi ; P iso ©=—Boots of 
ne ‘ that first-rate firm, Brook similar desi 
STRESSMEN de Aviatio Ltd h sade such @ good job of but in 
ther Consul which our test pilot delivered te Ankara i Ss with zip 
i ; recently 
Senior and Intermediate VW. A. SHACKLETON, 14¢., have some excellent bar front and Rubber 


e« gains in the following types of aircraft—all held 
n stock by us and our own property. Full or long-term 
Ww rtifcate 5 all on. Terms to Flying Clubs. Trade Supplied 
EIGHTSMEN ears D-H MOTH MINOR Sand 3d. in stamps for didecnd cathe 
Senior and Junior D. LEWIS LTD. (Dept. F) 


SER MOTH 
MILES GEMINI Leather Clothing Manufacturers for Home or Export 
DRAUGHTSMEN ILES MESSENGE 124 GT. PORTLAND ST., LONDON, W.! 


Structural and Electrical LD ARG Trade Inquiries Invited 
SHAC KLE TON ta, 17 ‘tecadilly, London. Tel.: Museum 4314 Grams: Aviakit, Wesdo, London 

Regent 2446/9. Overseas Cables; “Shack 
nd n (oo7o 














Previous aircraft experience an 


FELD AIRCRAFT GERVICES, | TD.. Ss 
x a 
advantage but not essential ite oO A RE 
: 8 COMPRERE NBIVE AIRCRAFT DAKC TA SP 
send ody al rf all parts available. 
Prospects are excellent for F™= D “AKC RAFT GERVIC ES. L™-: Wheels aaa 


CROYDON AIRPORT 
energetic and sound applicants SURREY Exhaust Collector Rings 
Phone: Croydon T7T7. Cables: FIELDAIR, Croydon. {[ plete 











APPLICATIONS to be addressed A BROSERVICES ES (LONDON), Ltd Exhaust Tail Pipes, Brake Drums. 
- the CHIEF DESIGNER A‘ STER Mk 1 two-seater, fitted with long-range tank All for immediate delivery ex stock. 


re ae in grey Vynide with C. of A. for im- 
mediate delive: 
sRIT cable or telephone your enquiries to 





giving particulars of 46, MERTFORD STREET, Park Lane, London, W.1 
, 


Experience, Age and Salary TT GROsvenor 8383, Cables; Aeropaul, London. 
Ls Raz L: eey, pare Mode! D aircraft complete with s AMBERLEY, $s 
ne (less magnetos), C. of A. due ae ry, 1963. D. 
pre TOR ill deeater, duai control, Engine houre only Camberley 1600 
25 since anew li months C. of A Red te feather internal 
Uimming 
i ley sER MOTH. at present undergoing overhau) for 
available three weeks time. Engine hours 


V V oe) 4'/5 O N pd 1 $ mer % peeronegpcengye we vor aAIAc CRAFT AFT - SPARES. SALE rv c 
RI {Al if | ~ "4 our . uc- 
HE MIDL. AND AERO CLUB, Ltd, Elmdon Airport, Tior fier Woes VATE TREATY tf 
you 


Lavy, ngham. Tel ° Sheldon 241—extn. 23 
vex AIR offer choice of several Proctor aircraft r obtaining the highest price. 

AVI ATl ON L \ on V endair Croydon Airport. Croydon 7744. ((66 Full porticulers of our services. Write, phone or Cable 
“ {LES GEMINI: airframe and engine hours 500 since KENNEDY, SON & PARTNERS 


N new, 12 months C. of A.; interior grey leather. Full 
THE LEADING LIGHT AIRCRAFT equipment. Immediate delivery. Offers.—Loxhams Flying Auctioneers ond Surveyors 
EERS THE arepoaT Services, Ltd., Blackpool Airport (060) GATWICK Fis weaty id ee SURREY 
IN : EROPLANE for sale, Short Scion 6-seater, twin Pob- mone hey 
ENG E WOLVERHAMPTON #4 Joy engine. Only 2 hours flying since C. of A. Will Free entry on our disposal list open to all owners 
exchange 2-seater aeroplane ars anything vusefu without obligation or engagement 


tel. FOROHOUSES 2228 Parsona, Thornoombe, Chard, Tel. 21¢, Hawkchurch. (8719 









































1887 
ined and f m ponents We are proud to have the pleasure of sup plying 
Plast our precision produ ts to many of 


materials to Britain's aire vs the leading British aircraft constructors 


é 


Telephone CLERKENWELL 2333/4 & 7247 Telegrams: UHLHORN, AVE, LONDON 


UHLHORN BROS. LTD. 53 CITY ROAD, LONDON, E.C.1 
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AIRCRAFT FOR SALE 
K DUNDAS, Ltd. 


AKOTAS 2 available immediately with 12 menthy’ 
Cc A. mage’ = hines. Inspection can 
oy 4 hours 
BS: il evaluable, * Prices range from 61.650 to 
Inspection on request 
INIS ‘ available immediately. One fitted with 
Z-channel VHF. radio. immediate inspection 
London 
AIRCHILD ARGUS 2 available 
one without ©. of A. offered at 
mediate inspection Laupos area 
ROCTO V: & available. Offered at very reasonable 
Beisre na te tio ~ arranged on request 
l available. Engine Loe 1235 since new 
Immediate | tion London are 
IROCTORS i available. One fitted with radio and 
the other fitted with 4 seats. Offered at very low 
ices. | te inspection 
ROCTOR I: | available without C. of A. 


USTER VARIANTS: 14 available. All offered at very 
omave prices with a choice of long-range tanks 


slarte: 

ESSENGERS 2 available. Both fitted with radic 
and Gipsy iD engines. In exc client condition. In- 
otion on request 
IGER MOTH 3: 9 of these aircraft available for inspec 
All offered at very reasonable prices. the 

having 12 months C. of A 
aircraft round-u: We also have available the 
following aircraft: | Kiemn L.2%; 1 Piper Cub Coupe 
: 1 Cygnet Coupe; 1 Stinson Reliant 
1 Vega Gull; 2 Whitney Straight 
= Hy —— 4 different marks of Magisters; 1 Heath 

1 Comper Swift; | Aeronca 
Treen requirements come under the heading of com 
al transport aircraft or light transport aircraft 
your ayia are invited 
K. DUNDAS, Ltd., 2. Bury Street 


. 
HI. 248 “Dundasaero, Piccy,. 
Cornos Airport. CRO. 774 0658 


EROCONTACTS, Ltd 
used air: raft. Large stocks held 
immediate ins 
stockists of D jes f 
free on request. atwick Airport, Horley 151 = 
E HAVILL. AND 53, A.B.C. powered. needini 
amount of reconstruction. 
Hilison Praga engines and m an 
opportunity for enthusiast cx poapens 
Bird tn existence. Price £250 Brown 
Bastry, nr. Sandwich, Kent 


One with C. of A. and 
very low prices. im 


Offers please 


Deliveries arranged anywhere 
London, 8.W.1 


Cables London 


leading distributors of new and 
Gatwick for 
Specialist 

tactal: ores 
HO 


Only Humming 
16, Mill Green 
(8728 


= engine hours 

he ge of A 47 October 

in pale blue 

Su’table for banner t& 
Further details from Derby 
Airport, Burnaston, ar. Derby 
(8676 


General 
owing or for 


AIRCRAFT ACCESSORIES AND ENGINES 
A DRAKE AND CO. Ground and aircraft equipment 
« Electronic component specialists. We can supply 
ex-stock guaran Government surplus material, e.¢ 
all 6. — and slip indicators by Reid and Sigrist 
: plugs and sockets, brand new 
quantity 6AA ‘Series instrument spares. brand new. 


3 y (Langha 
Head Oifioe, 75, Osidge Lane, N14 Enterprise 7010) 


AIRCRAFT SERVICING 
ROOKLANDS AVIATION. Ltd Brooklands Aero 
drome, Weybridge. C. of A. overhauls, modifications 

and versions. Tel.: B tk (00 
R. detection by Magna Flux, A.R.B Certificate of 
Compliance coverage for aircraft Promp' 

service, reasonable charges. 

AND 8. AIRCRAFT, Blackbushe Airport, Camberley 
« 1600 (Extn. 307). (0310 
EPAIRS ont C. of A. overhaul for all types of aircraft 

ome oo Ltd., Civil Repair Service. 

Sywell A orthampton. Tel.: Moulton 3218. 


MMEDIATE capacity for repair of Coreiiente of Alr- 
worthiness renewal on aircraft ¥ 

Consul, Anson . 

Aerovan operators: We hold a 

mantied Aerovan, including nes. 

et.—-Enquiries to Derby Aviatian, Ltd. 

Burnaston, nr. Derby. Tel. : Etwail 323. 


CARAVANS 


(8725 


Derby Airport 
(ae7s 


CARAVAN LIFE. 
HE life of U.K.'s largest caravan distributor has been 


So if you are really serious about 
m him (bless you), please write for 

articles and brox ures to Dept. F 

Taplow. Bu if not, please spare him the expense.— 
A. 5. Jenkinson Ltd. Our equal selection: London branch. 
@, Oxford parece London, W.1 (corner Rathbone Place). 
Tel 5006/7 o minutes Tottenham Court 
Road Tube Station Open till 8 p.m. 7 days a week. Also 
Maidenhead 3445/6) 

right on Main A.4. Out 

Hammer 
6. One 
Open till ry p.m every 


£1,065. Other Berkeleys van 

£309/10 XK: Glider 4+-berth de luxe, £390/10/-, and 
2berth. £212. Safari, £68. Towing. Hire purchase 
Mantles Garag “itd., Biggleswade. Tel. 2113 { 

CLOTHING 

A.P. and R.N. officers’ uniforms purchased: 

« selection of R.A.F. officers . 
reconditioned.Fisher's Service Outfitters, 65-88. 
lington St., Woolwich. Tel.. Woolwich 1066. 


CLUBS 
man. FLYING CLUB 


EARN to fly at ‘e-— 
t fy! 


ipcante Hammersmith Broadway 


Aerodrome, Surrey. South 
centre, 23 miles from Hyde 
V- rc our dual; from £2/10;- solo 
instructors’ and advanced courses, 
Attractive clubhouse with full catering facilities. ay 
Nutfleld Ridge 2245 





FLIGHT 


Well | Never ! 
Did You Ever — 


See a Pigeon 
Without a Feather ? 


—But anybody will tell you that even 

a bird in this sad state is fully equipped 

for aerobatics as compared with the 

aircraft operator who hasn't yet had 
his latest stock lists from 


AEROCONTACTS 


INSTRUMENTALLY—we can supply al! 
the essentials in the following ranges, just to 
cover bare necessities! 


6A AIRCRAFT FLIGHT AND ENGINE INSTRU- 
MENTS AND ACCESSORIES. (Gauges, indi 
cators, etc.) 
NAVIGATIONAL EQUIPMENT AND ACCES- 
SORIES. (Computors, Protractors, Compasses 
Sextants, etc.) 
TEST EQUIPMENT 
ACCESSORIES 
OXYGEN EQUIPMENT AND APPARATUS 
AUTO PILOTS, COMPONENTS SPARES AND 
TOOLS. (Also 6) and 6T items in this range.) 
INSTRUMENT SPARES 


(INSTRUMENT) AND 


We have AN ELECTRIFIC STOCK, 
available for DIRECT SUPPLY, of the 
following groups:— 
5A GROUND LIGHTING EQUIPMENT AND 
ACCESSORIES 
WIRING ASSEMBLIES 
ELECTRICAL STORES 
ELECTRICAL STORES (ARMAMENT) 
WIRING SYSTEMS, STANDARD. 


LEAD ACID ACCUMULATORS AND BAT. 
TERIES, etc 


ELECTRICAL A.G.S 


FILAMENTS AND NEON LAMPS, ETC., OF 
ALL TYPES 


SU GENERATORS, MOTORS, ETC 
5X COMPONENTS FOR WIRING ASSEMBLIES 


please write (or send a message by carrier 
pigeon ') for the lists you would find most useful 





3r 


c.uss 
pmoum FLYING CLUB. London's most sccessibie 
aerodrome. Dual 4 


rides. Trial lessen, 1746 

Hz and ESSEX AERO Cl 
drome, Naseing. La M.C 

commas: rg Qytng from iy 

h train from Li ol Street. or Green Line 

Coach 7 a Tel. : Hoddesdon 2421, 3708 (ow 

CONSULTANTS 
—E By - come ¥ TANTS). Ltd.. Lansdown 
, Cheltenham S81) 


le 


rals 
3t. Britain Liaison opvipe een — 
~ersonal contact.- Dunphy. Consu: 
: real, Canada. (aok 


Air Engineer. Montreal Airport, Montreai, 


INSURANCE 
LL types of aircraft insurance and poreanas poems 
cover..Apply to J. W. T. Amery, Messrs. Mofins 
and Co.. Percy House, 7, . Tottenheza. N17 
Tel.: Tottenham 2003-4-5. (0564 
PACKING AND SHIPPING 
PARKS, L 1463-6, Fenchurch St, B.C 


R.& AND J 
Mansion House 3083. Official packers and Ts 
pers tor the aircraft industry (oul2 


PUBLIC ANNOUNCEMENTS 


A= (ToAnees Aovnces Ce 


HE Air Transport Advisory Council give notice that 
a A eceived the under-mentioned applications 
te te a heduled air services 
PPLIC ATION No. 9 (Amended) from 
4 Aviation) Ltd Elmdon Airport 
fora U.K 
between Birmingham (Eimdon) and Jersey 
intermediate traffic stops at Guernsey (C.1.) 
initial frequency of from one vo two services om Satur 
days with additional services as required. ne the 
period from October 4th, 1962 to October rd 
Application No. ® from Starways, Ltd.. of 5 
iverpoo!, for a norma! soheduled seasonal service with 
Dakota aircraft for the carriage « ngers. supple 
mentary freight il between Weet Hartlepool 
(Greatham) and Hamburg at a frequency of from two to 
three services weekly with additional services as re 
the period from June Sth, 1%) to 
Lue 
ROM Airlines (Jersey), Ltd 
Helier, Jersey, Channe! Islands 
lication No. 40. For a normal scheduled service with, 
)H.88A and D.H. Heron atroraft for the carriage of pas 
. supplementary ireight and mail between Lon 
and Brest (Guipavas) with intermediate 
Southampton, Alderney. Guernsey 
St. Brieuc and Lannion at an initial frequency 
of from four to 64 services weekly, during the period 
from April ist, 1953 to March 3ist. 1963 
Application No. 41. For a normal scheduled service with 
DH. 998A and D.H Heron aircraft for the carriage of 


Don Everall 
Birmingham 


ke ; =m 


of 4, The Parade, St 


Coventry. Bournemouth 
Rennes at an initial 
frequency of four to M4 services wee! ay during the period 
from Spent | jet 1963 to March Met. f 
Ageeees oy 42. For a Normal Scheduled service with 
a ~ SA and DH. Heron aircraft for the carriage of 
supplem entary freight and mai! between Exeter 
‘Honiton Clyst) and Brussels with intermediate traffic 
stops at Guernsey, Jersey, Caen and Paris at a frequency 
f 10 to 27 services weekly during the period from April 
lst, 1953 to March Sist, 1963 
Fs YM Airwork Ltd, of 15, Chesterfield Street, London, 


Agen No. #@. For a Colonial coach service with 
tkt VC}) aircraft for the carriage of passengers and 
pa Aa freight between London (Biackbushe) 
and Salisbury (Belvedere) only at an initial frequency 
of from one to two services weekly, during the period 
from November ist, 1952 to October Sist. 1960. 
AD os ation No. 4. For a normal scheduled service with 
emes aircraft for the carriage of passengers and 
cugplementary freight between London (‘Blackbushe) 
d Livingstone (N hy 


h. 1988. 
ad Don Everall (Aviation). Ltd., of Elmdon Airport 
— 
Applica ation No. 4. For a U.K 
reraft for the carriage of passengers. oe eTnen- 
tary freight and mai] between Birmingham Imden) 
and Newcastle (Woolsington) with intermediate frarfic 
stops at Letcester and Nottingham at an initial fre 
uency of three services weekly (additiona! as required) 
Taine the period frorn January ist, 1963 to December 
Sist. 1950 
Application No. #4. For a U_K. internal seasonal ee 
DH. SA aircraft for the carriage of passeng 
een Wolverhampton and Isle of Man Ronaldeway) 
at an initial frequency of one service Sundays only with 
additional services as required, during the period from 
May. 1953 to September, f 
Application No. 47. For a U.K 
with DH. @9A aircraft for the carriage of 
and supplementary freight between Birmingham fam (iim. 
don) and Weston-euper-Mare with intermediate t: affic 
stops at Cardiff (if required) h. an initial frequency of 
from four to seven services weekly. during the period 
from 2rd, 1963 to Oc tober ind, 1966 
Fre Skyways, Ltd. of 11, Berkeley Street. W.1 


internal service with DH 


internal seasonal! service 


Applics ation No. For a Colonial coach service with 
Mark | aircraft for the carriage of passengers 
supplementaiy fieight and mai] between I oncon (Stan 
ston (Jamaica) with an intermediate 
Bermuda at an initial frenuency of one 
week during the period from 1963 to 1963 
Application No. 49 For a Colonial coach pave with 
rk Mark 1 aircraft for the carriage 
supplementary freight and mail between Pond ti) don (Stan. 
Accra (Gold Coast) with intermediate traffic 
‘astel Benito, Kano and Lagos and later pos 
an initial frequency of from one service 
one service weekly during the period 
1953 to March 3ist 
50. For @ Colonial coach service with 
aircraft fou the carriage of 
freight and ew between London don (dtan. 
Salisbury (5 hodesia) with intermediate 
Haifa. Khartoum. 
initial frequency of one 
service fortnightly one service weekiy during the 
period from April ist, 1963. to March Fist, 1683. 
Continued on 32 
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ch. Ltd... of 5. Chester 


clonal coach servi 
“ ‘ 


- with 
ngers 
Kia k 
f one 


x4 from Novem 


Overseas Airways Cor 


“Great West Road 
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atermed ate trait 
ia 
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stops 
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period 
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nterna)l seasonal 
oneul airoraft f 


service 
he car 


” paseongers. « ppiementary ra -_ mh. 
London «( 


ydon: and Jersey « 
or on on Fridays end six serv 
ring the period from June, 19h 


passengers 
p to Decembe 
present operated with Bristol Fr 


“ fre 


eighter 


Southampton (Kastieigh) and Cher 


Britieh Overseas Airway 
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nef rd. Middlesex, f 
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TIME RECORDERS 
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quick cash sale, except 
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av 
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4 
THE SAFE GUIDANCE AND HANDLING OF 


AIRCRAFT IN THE A 


Central Chambers, Ealing 


EARN to fly for ens: Instructors glicences and 
4 ment fying for 63 t 
residence « 
lhoence 

Aerod 


RCRAFT 


AMI anit 
* A ORNS 
bran hes 
r ¢ w 


ne 
ments for urgent roan 
College of Aerona 

Chelsea. Flax man we a "Nearest 
and Sloane Rquare 


248 


instr 
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FLIGHT 


AIRCREW !!! 


AIR CHARTER LIMITED 


with a fleet of 8 YORK aircraft, 
are now one of the largest In- 
dependent Operators in the U.K., 
and have IMMEDIATE vacancies 
for CAPTAINS, FIRST OFFICERS, 
and RADIO OFFICERS 


—— 





4-engine experience desir- 
able but not essential. Pilots 
with ALTP licence and suit- 
able command experience 
on heavy twins will be 
immediately trainedand con- 
verted for YORK command. 


FIRST OFFICERS 
Commercial licence with 
Instrument Rating essential. 


RADIO OFFICERS 
Flight radio operators 
licence essential. 


CONDITIONS of Service 
Full BALPA rates will apply. 
Probationary period of 2 months. 
Thereafter 12 months contract 

renewable. 
In addition to insurance at 
BALPA rates, there is a company 
sickness benefit scheme. At end 
of probationary period aircrew 
will be entered on company 
superannuation scheme retro- 
spective to date of joining 

company. 


Vacancies also exist for Main- 
tenance Engineers with A and 
C licences, Radio Engineers 
with A or B category licences. 


Write, call or phone:— 


AIR CHARTER 
LIMITED 


Operations Department 


15, Great Cumberland Place, 
London, W.1. 
Telephone AMBassador 2091 (5 Lines) 
Telegrams ‘‘Aviatrade Wesdo"’ London 
Cables ‘‘Aviatrade’’ London 
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TUITION 
SOU ra ON = MUNICIPAL FLYING SCHOOL. 
hiord 56204 


el 
for ari C commer “al licences and 

mente. M.C.A. approved for hour course Moth 
and Auster aircraft fitted with radio. Special facilities for 
traini . instrument ratings. Hourly rates solo 2 
night Jual S- extra. Contract rate &2/10)-. Link trainer 
10)-. No ioe or subscriptions. Trial lesson, (or 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local offwe of the rpyom of Labour 

and Nationai Service. etc.. if the applicant is a man aged 16-4 

or a woman aged 16-3 inclusive unless he or she or the em 

ployer ts excepted from the provisions of The Notification of 
Vacanctes Order 1 


JICKERS-ARMSTRONGS. Ltd. (Aircraft Section), have 
vacancies at Hurn Depot for the following staff 
AIRCRAFT STRESSMEN 
DESIGN DRAUGHTSMEN 
aircraft oupertene Ce ere ie but not essential 
JUNK HTS ENGINEER 
for airc mare detail work in design office) 
TRA _—e CHEC! KER 
© or female 
PPLY in writing: . the Employment Man: 
Muy ee ——— ongs, Ltd. (Aircraft Section) Wey 


Su 
Aw PL IC ATK INS, with certain exceptions, are subject 
the approval of the Ministry of Labour and 
National Service (8707 


ANDLEY PAGE, Ltd., have vacancies for 


ype gn 1STS of degree standard or with H.N.C 
s. Previous rience wrote 
TRESSMEN of degree stan or with H.N.C. in aerc 
subjects. Previous experience preferr 
ENIOR design and intermediate draughtsmen, prefer 
ably with aircraft experience fo ricklewood and 
Radlett offices. Consideration will be given to applicant« 
with experience in light structural or mechanical “= 
ineering a of O.N.C. or H.N.C. (Meck 
lect.) an ad e 
BIGHT contre engineers with O.N.C. (Mech.). 
vious experience preferred 
ECHNICA , assistants of degree or H.N.C. ( 
standard nod sae design and development of 
electrical syste Previous experience prefe: Eves 
SENIOR and junior assistants of degree or LN 
dard for the mechanical and structural test depart 
ment at Radlett 
RITE, stating age, qualifications and details of ex 
perience, to Bead Gm er, Handley Page, Ltd., Crickle 
wood Ponéon { 
~ ENIOR eoredimmantelet required for interesting work in 
connection with the design of high-speed aircraft. 
OSSIBILITY of assistance with housing 


PPLICANTS with suitable experience and qualifica 
tions are invite ol to write, stating age. salary, ¢ 
te the Chief Desig 
~ AUNDERS-R( +4 45 ta Osborne, IW 8710 
71 
ry ollowt vacancies exist in the Aircraft Division 
of the English Electric Co,, Ltd., at Warton Aero- 
drome oe ackpoo!l 
a) LS yee oP Applicants should have a degree or 
‘ and some experience of aticraft stressing 


ax 
«a WEIGHT ENGINEERS Applicants should have 
sound experience of aircraft weight estimating 
Ref. 314C) 
3) AIRCRAFT DRAUGHTSMEN Applicants should 
have good aircraft D.O op Technical 
walifications an advantage Re 
LEASE write, quoting appropriate Ue and giv 
ing full details of qualifications and experience, & 
Central Personnel Services, English Electric Co., L 
24-30 Gillingham Street London € 5.W.l (e702 
PPLICATIONS are invited for the following positions 
in the Aircraft Division of the English Electric Cc 
Ltd., at Warton Aerodrome, near Blackpoo! 
Mathematician engineer for pioneering investigations 
e into electronic and mechanical methods of aer« 
dynamic calculations. Honours degree and first-class 
mathematical ability required. Aerodynamic experience 
preferred, Reference 954C 
otronic engineer to design and develop equip 
e ment for the measurement of physical variables 
encountered in wind tunnel and flight test departments 
Honours degree and keen interest in this type of work 
essential. Reference 9865 
write, quoting appropriate reference and 
details to Central Personnel Services 
Ltd. 24/30, Gillingham Street 
mn 1 (8715 
~ KILI ED’ instrument mechanics (electronic). Research 
experimental mechanics urgently required by 
Ministry of Supply at Sellafield, Cumberland 
PPLICANTS must have served a recognised relevant 
apprenticeship and have sound theoretical know 
onics (Ordinary National Certificate stand 
with practical knowledge of pulse amp): 
plifiers, electronic scalers, discriminations 
and er neral "trigger circuits, and in wiring and assembly 
of electronic apparatus Experience of test gear and 
instrument calibration an advantage 
of pay for 44-hour, 5 day week ise 9d. on entry 
Merit pay agreed 
will, be ‘applied from entry date 
of advancement 187s. 9d 
ving details « apprenticeship, training 
uding any Forces’ training), qualifications and 
to Senior Labour Manager, Windscale W« pd os 
Sellafeld, Cumberland 18 
“SCHEDULE clerk (male) required, with experience in 
x ompiling M.o.5. spares schedules. Applications, in 
writing. to Personnel Manager, Percival Aircraft, Ltd 
sta age. experience, and salary required (ose7 
I ICENSED radi yp tee and radio es hanics at our 
4 base at Stansted Airport, Essex. Apply by letter or 
sehepbe one to the Senior Radi >» Engineer Svat pg 
i 7 0850 
us 
consid orable practical experience.—Applications 
to Personnel Manager, Percival Aircraft, Ltd 
Beds, stating age, experience and oeey 


required with licences covering Oxford and 
se Rapide overseas 
overseas allowances Permanent position 
Aerosurveys, Ltd., 6. Elstree Way, Boreham Wood. aoe 
Jz and tool draughtemen, fully experienced, required 
by Percival Aircraft, Ltd., Luton Airport ; 

working conditions and full welfare facilities. 
staff pension scheme.—Applications to 
Manager, stating age. experience. salary required 
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DOWTY 
EQUIPMENT 
‘LIMITED 


require first class sound 


PRACTICAL ENGINEERS 
preferably with some experience of 
design, development and testing of 
jet engine accessories, particularly 
flow, acceleration and speed govern- 
ing controls, burners and pumps. 
Exceptional prospects of advancement 


SENIOR DRAUGHTSMEN 

required for development work on 

fuel systems. Experience on light 

hydraulic or pneumatic controls 
acceptable. 

SENIOR DRAUGHTSMEN 
for hydraulic and undercarriage 
department also required, and 
JIG & TOOL DRAUGHTSMEN 
Important positions with prospects. 
The Company's conditions are excep- 
tionally good; there is a realistic 
pension scheme and the environment 
is ideal 
The Company employs a Housing 
Officer who will render every 
assistance. 

Write, preferably in tabulated form, to 
PERSONNEL MANAGER, 
DOWTY EQUIPMENT LTD. 

~ CHELTENHAM 











AIRCRAFT SPRING WASHERS 


TO BSS. 
SPECIFICATION 
S.P.47 


CROSS MFG. (1938) LTD.. COMBE DOWN, BATH 

















COTTON BAGS 


FOR SPARE PARTS, etc. 


WALTER Hl. FELTHAM & SON, LTD, 


imperial Works, Tower B Road, 
Telephone: HOP 1784 LON , S. Ef 











SAUNDERS-ROE LIMITED 


require 


DRAUGHTSMEN 


(SENIOR AND INTERMEDIATE) 


ano STRESSMEN senior) 


For interesting work at cheir Helicopter Cnieton 
Assistance in ob housing dation 
Staff Assurance Scheme 1m Operation 





Applications, giving details of experience, salary 
expected, etc., should be addressed to — 


THE PERSONNEL OFFICER 
SAUNDERS-ROE LIMITED 
THE AIRPORT, SOUTHAMPTON 
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SITUATIONS VAGART 
GHT estimators, senior and intermediate. r wa 
on fixed wing ’ Good welfare 
factlities. 


pension scheme nd giving 
is of age. qualifications, experience salary re- 
quired. to Personnel M (06er2 
ANCASHIRE AIRCRA CORPORATION, Lid 

4 ways of London are tow appointing additia 

officers for thetr York fleet.--Applications from 
licences should be made | 

rsonne] Manager, Bovingdon Airport, 


"M HOBSON, Ltd... invite applications for positions in 
« the drawing office as follows: designers. detai 
modification draughtamen, checkers, stresamen. The work 
projects connected with fuel 
flying controls for air 
uses oiverhampton. [0420 
E- 'RCTRONIC engineer required with preferably 8 years 
experience of en and development on audio fre 
quency electronic equipment. Degree or equivalent neces 
sary..Write, giving details of qualifications eounence 
ones salary required, to the Labour Manager, Rolls Ro 
r 
pest laboratory assistants (male) required by Perc tvel 
ane raft a Luton Airport anes Certift 
te and previous experience on design of test 
laboratory Souleuan desirable. Good welfare facilities 
including »s pension scheme.—Applications. stating 
eg — age and salary required. to 
Personne! Man ( Obes 
ANDLEY PAGE, & td.. require a technical assistant of 
degree or H.N standar . 
thermodynamic 
and thermal) 
iving ticulars 
Stat offer Handley Page 
don, N.W 
EQU TRED immediately by Percival Aircraft, 
Laton Alrport, Beds. several draughtemen 
comprehensive experience of engine installations 
Good welfare facilities, including 
Applications, in writing. stating age 
= ations, experience and salary required, to the 
| Manager oso! 
PPLICATIONS are invited from senior and inter 
mediate design draughtsmen Experience of aero 
engine design desirable, but not essential. Also checkers 
lease write. stating age and giving details of previous 
experience in chronological order, to the Personne! Officer 
The de Havilland Engine Co., Ltd. Stag Lane Bégwere 


i ese Xx { 
IR FPORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft 
Ltd., Luton Airport, Beds. Applications are invited from 
senior and junior draughtemen and stressmen. for work on 
this interesting programme. Good welfare facilities. in 
cluding staff naion scheme.—Write, giving details of 
experience and salary required. to Personne! Manager 


D'or eye LAND. ENTERPRISE PUBLIC REI LATIONS 
NT has vacancy at Hatfleld for experi 
nced ‘ aavemnetiean journalist. preferably ex-pilot or 
having technical background. Inturesting editorial and 
general publicity work on aircraft, engines. 

and new projects...Apply. Pubiic ee 
The de Havilland Aircraft Co., Ltd., Hatfield, Hertford 
shire (e714 
TRESSMEN,. renior and junior Applications are 
9 invited from stressmen with degree and considerabie 
aircraft experience for senior post, and degree or equiva 
lent and some aircraft expertence for junior vacancies 
Good salaries and conditions.Apply. giving details of 
©. Qualifications end experience, to Chief Designer 
— Muntz and Co.. Ltd., Aircraft Division, Lent 
erodrome. Slough, Bucks 708 
TRC RAFT draughtsmen with experience of gun instal 
Aircraft Division of the 
at Warton eee 

Lif 


quoti ne 
reference Company, Ltd 
Central Personnel Services, 4-30), Gillingham Street 
London 8.W.1 (aT 
A ICATIONS are invited from design draughtsmen 
and stressmen, also technical assistants with com 
bined design and performance experience for work on both 
reciprocating and gas turbine aero engines re ations 
should state full particulars of experience lifes. 
tions and should be addressed to the Perso anel Officer 
The de Havilland Engine’ Co., Lid., Stag I Edgware 
Middlesex fosa2 
ae ASH ELECTRIC Co.. Ltd.. require the services of a 
jalist engineer for thermodynamics 
gyanmies for guided weapons propulsion units 


4; 


ices ‘Enel ish Elect 
24/90, Gillingham Street. London. 5.W.1 
ECHNICAL assistant required for the service depart 
of the de Havilland Engine Co.. Ltd. Preferably 
with experience of reciprocating and gas turbine engines 
Suitable applicants will be required to work on head 
quarters of the service department at Leavesaden Aero 
drome, Herts.—Apply in writing, stating age. qualifica 
tions and salary required. to the Personnel Office 
Leavesden Aerodrome near Watford, Herts. (8716 
RITISH EUROPEAN AIRWAYS have 4 vacancy in 
their flight operations department for a route facili 
ties officer to spectalise in the of technical publi 
ations. Applicants to have or very recent prac 
pores ing procedures 
posit oo will range from £596 to 
a D Apt in writing to Chief Pers mnel Officer 
pdt ia ew — Airways. Keyline Ho Ruislip. t= 
sex 
V. ROE and Co. require a radio operator for air ~ 
« duties on flight test work - weoets rd Aerodrome 
Cheshire c.. ants should pow @ current P.M.G 
‘adio oper ors licence and sho uld he interested in the 
ptm mB «nay of various types of radio facilities fitted In the 
present-day aircraft...Write, giving full particulars of 
ipesiens experience, age, etx to the Labour 
Roe and Co., Ltd.. Greengate. Middleton, Manchester 
717 
qm engineer required to be responsible for small 
J engineering laboratory engaged on development < 
high-grade test equipment onnection with manu 
facture and maintenance of automatic pilots, aircraft 
instruments and associated equipment. Work involves 
the application of electronic techniques over a frequency 
range from zero to 100 k and design experience of light 
electrical and mechanical assemblies eference given 
to applications from qualified engineers with experience 
of applied measurements in one or more of the above 
ae yned engineering fields. 
E post is rmanent with superannuation benefits 
"apett es a salary in accordance with qualifications and 
experience. Assistance given with housing facilities after 
@ satisfactory probationary peric 
PPLY to Personnel Manager, 8. Smith and Sons —. 
land). Ltd., Cheltenham, quoting Reference 9/EN. (87 





HANDLEY 
PAGE 
(Reading) 


LIMITED 


THE AERODROME 
WOODLEY, READING 


have vacancies in their Design 
Offices for 


Section Leaders, Senior, 
Intermediate and Junior 
airframe and jig and tool 
Draughtsmen, Senior and 
Intermediate Stressmen 
and Aerodynamicists, 
Weights Engineers and 
Loftsmen 
to work on a large and inter- 
esting new project. These 
vacancies offer good scope for 
advancement to the right men. 
There is a very real Pension 
Scheme in operation and imme- 
diate help will be given towards 
obtaining 


HOUSING ACCOMMODATION 
Apply in writing to the 
PERSONNEL OFFICER 

















THE 


De Havilland 
Aircraft Co. Ltd. 


invite applications for 


A RESPONSIBLE POST 


IN THEIR 
NEW WIND TUNNEL 
DEPARTMENT 


Initially, the work will be assisting in 
the design and development of a low 
speed and a transonic tunnel and, sub- 
sequently, in producing results from 
these tunnels. Research work will be 
done in addition to the normal testing 
related to design requirements. 


Applicants should have several years 
of tunnel experience and should be 
capable of taking responsibility 


Good salary and prospects depending 
on age, qualifications, etc. 


Apply in writing, giving full particulars 
to 


The Chief of Aerodynamics Department 
THE DE HAVILLAND 
AIRCRAFT CO. LTD. 

HATFIELD, HERTS. 














SITUATIONS VACANT 


AMSTRONG SIDUELZEY MUTORS, makers of tw at 

of three wiand * super-pricrity jet engines have 
Sumber of vacancies for experienced aan mete: Diamine 
eng eerie Arto engine experienm great en rye 
eneral engineering «1 periene ieomat bly wulficie , 
ined with high f totelligem Aine Vecmne Let ¢ 
senor and and dreug? temey. Reply in 
Getall to Armatromg Siddeiey 
Motors. G #712 


SPARES 


the Pereonnei 
ventry Hef 

” alr 
area 


lier required by manufacturers 
equipment in the London 
¥ expertenced tn the act 


oun tre 


FLIGHT 


SITUATIONS VACANT 

| ag ey ISH ELECTRIC Co. Ltd. Luton, have @ vacancy 

4 for an assistant for trials and laborstory work. [ruties 

ll include liaison work om guided weapons propulsion 

trials and also ox imental laboratory work 

us ek perien * in mo 

abe Applicants should have « minimum technical 

or ONC. Write, with full 

Personnel 

Ot ing harm 


0%. to Central 
Lad, 9 


ancy in their research dept for 
Ae ‘gradual e with an honours ee in 
| mathemat to mathematical studies of 
hydrasu stress and thermodynamic phenomena relat 
ing to diesel engine research Salary for the abov 
ment according to ability and experience. £55 
intment will include participation 
and onsiderable 
od an ement 
sonne! Manager 
~ NG ISH ELECTRIC Co 
4 engineer. preferably with experience « 
industry, ae head of contracts sec “¢ m of their division 
ngaged on guided weapons project at Luton, New and 
ve Candie date will be expected 
accept reaponstbility. Require 
ommercial background, previous 
tracts side of industry pilus experience 
4 Government departments 
jons 
Central Per 
“M ». oun 





gon $ 
ham Street. London, 8.W.1 
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SITUATIONS VACANT 


NGLISH ELECTRIC oo. Lt4., Loton, have @ vacancy 

for ar h for work on ing and 
analysis of su: onic isnt tests. Applicants should have 
@ degree, Higher National Certificate or equiva quail 
fications. Previous experience of sg ability 
work an vantage. but not essential._Write. with full 
details, quoting reference #41J. to Central Personne! Ser- 
vices, English Electric Co., Ltd., 2430, Gillingham Street. 
London (3688 


py, engineer required by The Engli 

Lt4.. Luton. capable 

work on guided weapon propulsion units 

ing office experience essential. 

dynamics engineering an advantage. 

minimum technica] qualification of O.N 44 

is required Mn with full =, a 

1034, to Central Personnel Servic sage jectric ie Go 
dillingham Street, London. 

B™: 


sh Be 20 tric Co." 
ed design 


ITISH EUROPEAN AIRWAYS require - RAB. 
work on modification and repair of aircraft at 
Applicants should have served an apprenticeship 
possess Higher postenss 


in mechanical trical 


generous holidays and air travel concessions, 

lary for man aged 2% years and over, not less than 
& 156. Od ¢ week.—Applications, in writing, to Base 
Personne! Officer, B.B.A nfrew, Scotland (e722 








SAVE your 
Thy -te OT] ae 


Over 40,000 


proved that renewed by 


the Stream 


lubricating od 


STREAMLINE 
FILTERS LTD 


MELE SHOW WORKS INCATE PLACE LONGON Swe 


weers have 


Line 


used over and wver agun 





Structure. 100 
Asbestos roof and 


Storage 
New cladding and 


Crane Building. 
With 5 ton 
gutters, etc 


erection 


Falter, 


an te 








STEEL BUILDINGS for DISPOSAL 


Buiid'ng. 


O.E.T. 
Single Storey Building. 


These buildings can be supplied and erected complete 


CHAMBERLAIN INDUSTRIES LTD. 


~~ / feel STAFFA ROAD, LEYTON E.10 


48° » 14° high 

sides. 6° glazing in roof slopes. 

180° x 90’ in three 30’ bays ~ 14° high. 
4" P.G. in roof slopes. 

226° « 55’ span ~ 27° high. 

crane 400/440V. Steel sliding doors, 


192 42'6" x 14° high. Ready for 


Telephone: LEYtonstone 3678 








PHONE MACAULAY Or 





Anti TAOS 


strengthen — 
and in packaging, to seal securely and attractively 


to fasten, protect, mask, identify, instruct, 


det os 


send you samples—may 


juBi 
for 





we? 


EITHER IT IS 


——_ or Lisut | 


LEE has been our registered trade name 
30 years, and may not be used to 
describe any other clip. 


THE FINEST CLIP ix the world 


& ROBINSON 4 CO., (GULINGHAM) LTD., Loncon Chombers GILLINGHAM. KENT PHONE 528) 


JOHN GOSHERON & CO LTD GAYFORD ROAD LONDON Wi2 
“Say it with TAPE —clearly quicker" 





& SONS 


Printed tn Grew ritain te . biehers, ILIFFE 
t TEALA 


abruad fram tne STR NEW 
TH APR en ows mm we DB 


ND. Gordon & Gotch, Ltd 
wan & Sons (S.A 


132625 





Dorset House Stamford s Street 
NDIA: A. H. Wheeler & Co. CAN. 
UNITED STATES The Int Tatenal ides Ge 


LTD 


Lid 


li 2adon. a, SE i, by SUN PRertens | TD. 


Flieht can b> obtained 
Gordon & Getch, Lid. 
fice 


London, and Watford, Herts 
! The Wm. Dewson Subscription Service, Ltd. ; 


“hacerea as Second Class Matter at the New York, U.S.A., Post 
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EVERY BRITISH AIRCR 


‘Cub Puma’ Actuator 


A typical Plessey linear actuator available with 
a length of stroke up to 3 inches, and suitable 
for normal working loads up to 250 pounds 


Operating voltage 24 v. Fully tropicalised 


4 complete range of linear and rotary actuators 
by Plessey Please write for full 
technical details 


is produced 





Plessey 





PUMPS 


FHE 


VALVES CARTRIDGE 


PLESSEY COMPANY 


STARTERS 


FLIGHT 


AFT 


PRE-FORMED WIRING SYSTEMS 


LIMITED 


PLESS2 YF 


For 
Linear 
Actuation 


ACTUATORS 


ESSEX 


cL 


ELECTRIC 


ILFORD 





fuicut 
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oni trials inspire confidence that the Britannia 
will establish new standards of performance in its 
particular field. The unusually high payload capacity 
allied with a low fuel consumption enables the aircraft to 
offer a payload-range performance of entirely new breadth. The 
full volumetric payload of 25,000 Ibs may be carried over 

a range of 4,000 miles; maximum range is 5,550 miles, 

yet for ranges as short as 500 miles the direct operating 
costs are low enough to be competitive with the 

smaller airliners, At the same time the aerodynamic 
quality of the aircraft enables all this to be done at 
block-speeds a good deal higher than the present standards. 


Photograph of the.*Bristot” Britannia at 
take-off for its maiden: flight — Filton, 
Saturday August 16th, 1952. 


Gris, AEROPLANE cOMPAWN Y &tmireo 





